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i ene Thanksgiving Day in New York City, as in every year 
since 1927, children and adults will be entranced by the 
fantastic balloon figures which float the path of the annual 


Macy Parade. 


Built by the Aviation Products Division of Goodyear, the 
grotesque, bobbing, helium-filled figures have an old-world 


flavor which delights millions who view the annual event. 


But serious pioneering and gallant purpose lie behind the 


pleasant pageantry of these giant balloons. 


Their very existence stems from the solving of aeronautical 


problems on which hinged life and death 


For the fabrics from which they are made, and the tech- 
niques by which they are built, are the very ones which 
have resulted in the first successful bullet-sealing fuel tank 
for military aircraft, antisubmarine airships, electrothermal 
Iceguards which protect high-speed jet aircraft from icing 
hazards—and a host of new fabrics which today are being used 
to produce products which contain missile propellants, pro- 
tect radar, traverse swamps, cushion shocks and save lives. 


Goodyear, Aviation Products Division 
Akron 16, Ohio. and Los Angeles, 54, California 
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Iceguard--T. M. The Goodyear Tire & Rubber Company, Akron, Ohio \ | 





WTR ss 


eo a C* 


Are You Interested In WEIGHT REDUCTION? 





WIG-0-FLEX COUPLING 








America’s first turbo-prop transport—the Lockheed C-130— 
is 88 pounds lighter because WIG-0-FLEX Couplings 
replaced standard AN connections and cut hose. 
WIG-0-FLEX Couplings weigh 1/5 as much 

as the standard AN connections they can replace. 

(See Weight Chart for exact comparisons.) 


flexible union for connecting 
rigid tubes 
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WRITE FOR FURTHER INFORMATION 3424 East Olympic Boulevard, Los Angeles 23, California 


“Kinsey, my eye ... they’re looking for copies 


of that new Fafnir Aircraft Bearing Catalog!” 














Attention Engineers and Considered by many as “the ball bearing 
Designers of Helicopters Baedeker” of the aircraft industry, this 
and Fixed Wing Aircraft Fafnir Aircraft Bearing Catalog is prepared 


exclusively for aircraft de signers and en- 
gineers. It contains complete dimensional e A e ae | 
and load rating tables, scale drawings, and 


a special Engineering Section featuring 

technical data pertinent to contro] bearing AIRCRAFT BEARINGS 
applications such as load rating criteria, 

shaft and housing fits, extreme tempera- FIRST ... at the turning points 
ture information, and other data to help in aircraft design 
designers select from a dependable source 


the best bearing for each application a 
(lightest weight, most compact, for given { 
Fofair Aircroft load-life requirements). Ask your company om 


Control Bearing Catalog librarian to secure sufficient copies for 
circulation among key personnel. The 
Fafnir Bearing Company, New Britain, Conn. 
































Lightweight Cabinet for lectronic Brains 


...made of magnesium 


Here’s why you, too, should consider using Dow Magnesium— 
* It’s light in weight, actually the lightest of all structural metals. 
* It has high strength and rigidity which permits simplifying your design 
for even further weight reduction. 
* Excellent weldability and ease of forming are just two of the many plus 
values in fabricating magnesium. 
Now is the time to get complete details. From design to production is a long 
trip—take the first step with the right metal! Investigate magnesium. Complete 
engineering and fabricating facilities are available at Dow’s Bay City 
Division as well as from other fabricators located throughout the country 
THE DOW CHEMICAL COMPANY, Magnesium Sales Department MA 306). 
Midland, Michigan. 


you can depend on DOW MAGNESIUM 
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70% OF THE WORLD IS A POTENTIAL BASE FOR YOUR NEW NAVY 


¥. 


CHANCE 





le 








irpower 


from under the seas 








Guided missiles and atom-powered submarines 
bring bold, advanced concepts to Your New Navy 


Air and atomic power can now go to enemy targets from hundreds of miles 
sea...under water. The U. S. Navy at sea. They have brought air power 
today has weapons with striking to the underwater fleet...a fleet that 
power beyond imagination...Regu- is being even further strengthened by 


lus guided missiles and a growing atomic submarines able to cruise at 
number of Nautilus class atomic high speeds around the world without 


submarines. surfacing or refueling. 

Regulus missiles were designed and Both of these new weapons are prime 
built by Chance Vought for sub- examples of the vital contributions 
marine or surface ship operation. made by Your New Navy to strength- 
These deadly pilotless “birds” can en the U. S. Defense team. 

deliver powerful warheads against — — 
Regulus saves tax dollars. Most missiles are . pate MT ; q a 





r BER 
built to make one flight, but one Regulus model, 
equipped with landing gear, has flown 15 times! For test and training purposes, this 
feature means more test data gathered and many more men trained at far less cost. 


GGT ATRCRAKFT 


INCORPORATE D+: OALLAS, TEXAS 
DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 


net eee 2 be oe te. Ae a a 











NEWS DIGEST 


Supersonic Reconnaissance 


The prototype RF-101A Voodoo. photo-reconnaisance plane above is undergoing high-altitude tests at Lambert Field, St. Louis. The 
elongated nose of the RF-101A, which weighs slightly less than the Voodoo fighter but has the same speed, is equipped with an elec- 
trically-heated optical window that prevents fogging and frosting at high altitudes. Pilot operates camera system with cockpit controls. 


Domestic 


Navy’s Petrel anti-submarine guided 
missile is nearing operational use, ac- 
cording to Admiral Arleigh Burke, Chief 
of Naval Operations. The Petrel is built 
by the guided missile division of Fair 
child Engine & Airplane Corp. and is 
launched from patrol-type planes such 
as the Martin PSM, Lockheed P2V and 
srumman S2F. It is powered by a Fair- 
child J44 turbojet. 


Grayson A. Tucker last week was ap- 
pointed Deputy Assistant Secretary of 
Defense for Applications Enginecring. 
He was moved from a position as Direc- 
tor of Ordnance and Transport Equip- 
ment in the same office and fills a 
vacancy left by William H. Martin, now 
Director of Research and Development 
in the office of the Secretary of the 
Army. 


Subcontract orders totaling $5,504,- 
510 for engineering and production 
work on the new McDonnell F4H Navy 
fighter (AW Sept. 5, p. 9) and the 
USAF F-101 Voodoo have been placed 
with Northrop Aircraft, Inc., Haw- 
thorne, Calif. McDonnell said work on 
the F4H will cost $3,007,510. The 
other contract is for $2,497,000 for 
work on three versions of the F-101— 
the F-101A fighter-bomber, RF-101A 
photo-reconnaissance version and the 
F-101B long range interceptor. 


Northwest Orient Airlines’ President 
Donald W. Nyrop reported plans to 
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order between ecight and 10 jet trans- 
ports sometime after the first of the 
vear for the line’s transcontinental and 
international routes. 


North American Aviation’s Colum 
bus, Ohio, division began delivery of 
F-100C Super Sabres to the USAF as 
a second source of production for the 
supersonic fighter. The first Columbus 
F-100C was accepted by the Air Force 
56 weeks after North American an- 
nounced that the fighter would be 
produced there. 


A “flying submarine”’ patent has been 


obtained by the All American Engi- 
neering Co. of Wilmington, Del. The 
company admitted that the craft is 


“only in the thinking stage of develop- 
ment,” but said the patent was awarded 
“several years” ago but kept secret for 
security reasons. 


National Airlines averted a strike by 
its pilots who demanded a change in 
the operation of the National-Panagra- 
Pan American World Airways _inter- 
change to South America. In the settle- 
ment, the airline and the Air Line 
Pilots Assn. agreed that National pilots 
would be paid for time flown over Na- 
tional’s route by Panagra pilots in the 
event the interchange flight should 
overfly Miami. ; 


All 43 persons aboard a United Air 
Lines DC-6B were killed last Tuesday 
night when the Portland-bound trans- 
port apparently exploded in mid-air 
eight miles east of Longmont, Colo. 


The Frye Corp. said that wind- 
tunnel tests indicate its Frye short-haul 
transport (AW Sept. 26, p. 108) will be 
10 to 15 mph. faster than the originally- 
announced top speed of 170 mph. 


Financial 


North Central Airlines, which re- 
ported a net loss of $812 during the 
first nine months of 1954, announced 
$112,570 profit as of Sept. 30 of this 
year. Through September, the airline 
had carried 320,450 passengers, sur- 
passing the 1954 total by 37,000. 


Fairchild Camera and Instrument 
Corp. declared its largest cash dividend 
(75 cents per share) in more than 20 
years. The new dividend brought the 
total 1955 payment thus far to $1.00 
per share on 476,122 shares of stock 
outstanding as of Nov. 4. 


International 


Restrictions on the allowable maxi- 
mum acceleration of the Hawker 
Hunter (AW Oct. 31, p. 7) were lifted 
by the British Air Ministry. The re- 
strictions, limiting the Hunter to ac- 
celerations of four Gs at altitudes 
below 10,000 ft., were imposed after 
an accident in Germany last June. The 
Ministry said the accident was due to 
an error by the pilot who his air- 
craft into a steep turn with incorrect 
control settings, causing a stress equiva- 
lent of 12 Gs. 











You Save Time and 
Money with PROTO 


Actually, special tools for difficult 
jobs can pay for themselves many 
times over! Whether you need one 
or a million, you can rely on 
PROTO. Perhaps modifications of 
tools alr@ady in the regular 
PROTO line will solve your prob- 
lem. Perhaps you need a com- 
pletely new design. In both cases, 
the facilities of the world’s largest 
manufacturer of special tools are 
at your service to help you get 
exactly the ones you need. Your 
PROTO Distributor is ready to 
help you. Call him today for fast, 
efficient service. Write for Special 
Tool Brochure No. 5328 to 

PLOMB TOOL COMPANY 

2221K Santa Fe Ave. 

Los Angeles 54, Calif. 


CHECK YOUR NEEDS FOR 
SPECIAL TOOLS LIKE THESE 


Kits to be supplied with original 
equipment 

Tools to break “bottlenecks” and speed 
production 

Multiple-purpose tools 

“Giant” and “midget” sizes 

Tools to reach hard-to-get-at places 


Special types for unusual repairs and 
adjustments 


Wrenches, sockets, pliers, pullers, ond 
other tools — modified for special needs. 


INQUIRIES INVITED ON FORGINGS 
OF ALL TYPES 


"Give your work 


















Eastern Factory, Jamestown, N.Y. 
Canadian Factory, London, Ont, 





AVIATION CALENDAR 


Nov. 8-10—National Aviation Trades Assn., 
annual convention, Hotel Westward Ho, 
Phoenix, Ariz. 

Nov. 9—Institute of the Aeronautical Sci 
ences, Dayton Section meeting, Miami 
Hotel, Dayton, Ohio. Brig. Gen. ‘Thomas 
L. Bryan will deliver a talk on “Decision 
for Air Progress.” 

Nov. 9-10—Society of Automotive Engi 
neers, Golden Anniversary Fuels & Lubn 
cants Meeting Bellevue-Stratford Hotel, 
Philadelphia. 

Nov. 9-11—Industrial Management Society, 
19th annual time, motion study, manage 
ment clinics, Hotel Sherman, Chicago 

Nov. 13-18—American Society of Mechani 
cal Engineers Diamond Jubilee Annual 
Meeting & American Rocket Society 25th 
Annual Meeting, Congress, Hilton and 
Blackstone Hotels, Chicago, Nov. 14 
ASME-Aviation Div. Meeting 

Nov. 14-15—Aviation Distributors & Manu 
facturers Assn., 26th meeting, I] Mirador 
Hotel, Palm Springs, Calif. 

Nov. 14-17—Second International Automa 
tion Exposition, Navy Pier, Chicago 

Nov. 16-18—Society for Experimental Stress 
Analysis, annual meeting, Hotel Sheraton, 
Chicago 

Nov. 21-22—Symposium on Aeronautical 
Communications—Civil and Military, 
sponsored by Institute of Radio Engi 
neers, Hotel Utica, Utica, N. Y. 

Nov. 25—Convertible Aircraft Pioneers, 
Third National Congress (invitation only), 
Franklin Institute, Philadelphia 

Nov. 30-Dec. 2—Air Transport Assn., Airline 
Finance & Accounting Conference, St 
Charles Hotel, New Orleans, La 

Dec. 1—American Astronautical Society, 2nd 
Annual Meeting, American Museum of 
Natural History, New York, N. ¥ 

Dec. 2-3—Eighth Annual Aviation Confer 
ence & Flight Clinic, sponsored by 
Tucson Chamber of Commerce and 
Tucson Airport Authority, ‘Tucson, Ariz 

Dec. 6-7—Professional Race Pilots’ Assn 
convention, Carter Hotel, Cleveland 

Dec. 12-16—Nuclear Congress and Atomic 
Exposition, sponsored by Engineers Joint 
Council Cleveland, Municipal Auditorium 

Dec. 17—Wright Brothers Lecture, U. S 
Chamber of Commerce Bldg. Auditorium, 
Wash., D. C. Wright Day Dinner at 
Sheraton Park Hotel. 

Dec. 15-17—Fall Meeting, USA National 
Committee, URSI (International Radio 
Scientific Union), University of Florida 
Gainesville, Fla 

Jan. 9-10—Second National Symposium on 
Reliability and Quality Control in Elec 
tronics, sponsored by Institute of Radio 
Engineers, Hotel Statler, Washington 

Jan. 9-13—Society of Automotive Engineers, 
Annual Meeting, Sheraton-Cadillac and 
Statler Hotels, Detroit 

Jan. 19-21—National Simulation Conference 
sponsored by Dallas-Fort Worth Chapter 
of Institute of Radio Engineers’ Group on 
Electronic Computers, Dallas, Tex 

Jan. 23-26—Plant Maintenance & Engineer 
ing Show and Conference, Convention 
Hall, Philadelphia 

Feb. 2-3—National Symposium on Micro 
wave Techniques, sponsored by Institute 
of Radio Engineers Antennas & Propa 
gation Group and Theory & Techniques 
Group, Philadelphia. 








e 
2 







ALSO NEW! 

“Soft Wound" Spools 

insure delivery of even 
thin-wall tubing 
without flattening. 


VINYL INSULATION 
SLEEVING 
for MIL-1-631B 





simplify your vinyl sleeving 
requirements with one grade 


FOR GENERAL PURPOSE USE 


Brand new Resinite EP-69A embodies 
all the necessary properties for a 
“general purpose” insulation sleev 
ing . . . good dielectric character- 
istics, oil resistance, a wide, effec- 
tive temperature range and a satis- 
factory price. 


FOR SPECIFICATION USE 


Resinite EP-69A is designed specific- 
ally to exceed all requirements of 
specification MIL-I-631B. (Type F, 
Form U, Grades A and B, Class | and 
Il, Category 1 and 2). It provides a 
working temperature range from 
—48°C to +90°C and a dielectric 
strength of 750 volts/mil. In addition, 
it is corrosion, fungus, oi! and flame 
resistant beyond specifications. 





Simplify your vinyl sieeving require- 
ments with one grade—Resinite 
EP-69A, Write for samples and per- 
formance data. 


Rl 
esinite 


RESIN INDUSTRIES, INC. 
Santa Barbara, Calif 
SLEEVING AND TUBING Ff 
S AND PHARMACEUTICAL FIELT 














WHO'S WHERE 





In the Front Office 


Lawrence G. Fritz retired as vice presi 
dent-flight for American Airlines. He will 
be succeeded by T. L. Boyd, his assistant 
W. Nelson Bump, vice president-Eastern 
region; Herbert J. Lyall, vice president-New 
England region 

Roger Lewis, executive vice president 
development and defense products of Pan 
American World Airways, Inc. Lewis served 
as asst. secy. of the Air Force from March 
1953 through Sept. 1955 

G. G. Brooder, vice president of Westen 
Air Lines 

Dr. W. L. Barrow, vice president 
research and development of Sperry Gyro 
scope Co., Div. of Sperry Rand Corp 
George A. Richroath, vice president-manu 
facturing 

Dr. Theodore von Karman, senior scicn 
tific advisor on aeronautics to NATO and 
the U. S. Air Force, named director of 
Gruen Precision Laboratories, Inc. 

Joe Globig, president of Whittaker Gyro 
Inc.; he was formerly vice president-engi 
neering of the parent company, William R 
Whittaker Co., Ltd. 

Robert O. Vaughan, vice president of 
National Aircraft Corp. 

Albert H. Clarke, vice president-engineet 
ing of Crouse-Hinds Co., Clarke succeeds 
Carl H. Bissell, who retired after 53 vears 
with the company 

William A. Roth, vice president and 
former asst. general manager of Cleveland 
Pneumatic Tool Co., succeeds Vern R. 
Drum, retired, as general manager 


Honors and Elections 


Robert T. Sheen, president of Milton Roy 
Co., elected president of the Instrument 
Society of America 

Dr. Edward Warner elected president of 
the Council of the International Civil Avia 
ion Organization. Henri Bouche (Irance 
Birger Grinde (Norway) and Edward Dabbas 
(Lebanon) elected vice presidents for 1956 

Harry F. Guggenheim, president of the 
Daniel & Florence Guggenheim Foundation, 
elected to honorary membership in Ameri 
can Rocket Society 

Ernest Turner Jones, director of Scientif 
Research (Air), Ministry of Supply, England 
elected 1956-57 president of the Royal 
Aeronautical Society. 


Changes 


William C. Keller, manager-customer 
lations of Convair (San Diego), Div. of 
General Dynamics Corp 

Jack Nichols, assistant advertising director 
of Northwest Orient Airlines. 

Maj. Gen. Frank A. Heileman (USA 
Ret.), director of advanced research for 
Hiller Helicopters. 

David M. Jones, public relations Pan 
American World Airways, Tokyo 

Capt. Edgar Johnston, international ad 
visor to Qantas Empire Airways, Ltd 

Gerald Stone, staff engineer, Flettner Air 
craft Corp. 

(Continued on page 89) 
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INDUSTRY OBSERVER 


> Douglas C-133 USAF logistics carrier designed for a 25 ton payload and 
powered by four Pratt & Whitney 134 turboprops is scheduled to make its 
first flight next March. The C-133 is nearing completion at the Douglas 
Long Beach plant. 


> Ryan Aeronautical Co. has another vertical take-off and landing aircraft 
project in addition to the USAF delta VTO now ready for flight testing 
it Edwards AFB 


> Convair is developing a homing version of its Terrier antiaircraft missile 
for the Navy as a defense against low flying aircraft. Current versions of 
the Terrier are beam riders and cannot be depressed sufficiently to catch 
low altitude attackers. 


> Mockup of the Douglas C-132 transport will be moved from California 
to the Douglas plant at Tulsa, Okla. USAF has not announced a procure 
ment program for the aircraft, but the C-132 presumably will be manu 
factured at Tulsa if a contract is awarded 

> Boeing engineers have plans for test installations of both the Rolls-Royce 
Conway bypass engine and the Bristol Olympus turbojet on the 707 jet 
transport prototype. Continued airline interest in both engines for advanced 
versions of the 707 prompted the Boeing move. 


© Aircraft Industries Assn reports that U. S. engine manufacturers have 
delivered 85,000 turbojet engines to the military services since the end 
of World War II. Several thousand of th engines have been in the 
10,000 Ib. thrust class without use of afterburners 


> The de Havilland Comet 3 will be fitted with Rolls-Royce R.A. 29 engines 
which will permit it to carry out a large portion of the flying required to 
obtain an airworthiness certificate for the Comet 4. 


> Present plans call for the Project Vanguard satellite to orbit the earth 
it a 40 deg. plane to the equator. In this orbit it will be possible to view 
the satellite from Washington, D. C., at dawn or dusk. It also will be 
possible to illuminate the satellite with searchlights operated from the 
ground. Power for the instrumentation in the first satellite will come from 
batteries, although the possibility of using solar energy is being investigated 
E:xpectations are that the satellite will remain in its orbit about a month. 


> Promising developmental items on Firestone’s Corporal missile are plastic 
nose cone to replace a spun aluminum cone and plastic rmdder vane designed 
to replace a carbon vane. 


> Doug! A3D which crashed at Edwards AIB last week killing the pilot 
ind flight engineer was pulling out of a shallow supersonic dive testing 
maximum Q-forces. This is not the first time that the Navy bomber has 
reached a speed of well over Mach | in a dive 


P Assembly of the first production model T2V-1, Navy's only jet trainer 
designed for carrier use, was completed last week. 


> Hydromatic propelle: n the de Havilland Ambassador transport have 
had their overhaul time extended to 1,250 hours and there are plans to 
extend this time to 1,500 hours. Several have already completed trial 
periods of 1,500 hours 


>» Navy P2V Neptunes have made successful ski landings and takeofts during 
Arctic tests. The ski-rigged Neptune made several takeoffs from 7,000-ft. 
elevations using JATO in about the same length required for taking off a 
wheels-rigged plane. Gross load was 55,000 Ib. 


> S-58 production at Sikorsky’s Bridgeport plant has been held to about 20 
aircraft per month pending an increase in spare-parts output 











G-E EXPLOSION-PROOF MOTOR FOR AUTOMA- 
TIC PILOT SYSTEM is rated 1/10 hp, 7500 rpm, 27.5 
volts d-c. Duty cycle: continuous at 20% load 
with additional 80% load applied 15 seconds on, 
15 seconds off. Emergency duty cycle: 20 minutes 
continuous full load after motor operating tem- 
perature has been stabilized at normal duty cycle. 


G-E aircraft motor specialists help solve 
drive problem on new Collins automatic pilot 


E. H. Fritze, Controls Engineer, Collins Radio Co. 
(pictured above) says: “In the development of a new 
automatic pilot system, we were faced with an electric- 
drive problem. When two other suppliers failed to 
meet our requirements, we called in General Electric. 

“In conferences between our engineers and G-E 
aircraft-motor specialists brought in by our local G-E 
Sales Engineer, we arrived at a solution to our problem. 
Sample motors were delivered in three weeks, saving us 
considerable engineering time and expense. We find 
service like this very valuable,’’ Mr. Fritze concludes. 

EXTENSIVE TESTING BACKS SERVICE 

When G.E. develops a new aircraft or armament 

motor, extensive environmental testing facilities are 


called into play. For example, the G-E motor for 
Collins was subjected to, and passed an insulation test, 
vibration test, shock test, and an accelerated life test. 
Such testing assures conformance with your most 
exacting requirements. 


G-E SERVICE FOR YOUR DEVELOPMENT 


If you have a development that calls for an aircraft or 
armament motor, the same fast, effective service pro- 
vided the Collins Radio Company can be yours from 
General Electric. Just contact your local G-E Apparatus 
Sales Office early in your planning. Or write giving full 
details to Section 704-57, General Electric Company, 
Schenectady, N. Y. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 











Budget Review 


USAF civilian and military leaders are deep in consulta 
tion this month over the Fiscal 1957 budget, determined 
to achieve as much as possible of Defense Secretar 
Charles E. Wilson’s $500 million economy, goal Savings 
already are being enforced for the 1956 budget and the 
administration insists overall air power goal has not been 
altered. But there are slowdowns, despite which USAI 
says it will maintain and exceed the rate of production in 
overall units numbers. Output of the Fairchild-built 
C-123 assault transport, for example, will be delayed an 
there is a strong possibility that the McDonnell F-101A 
jet fighter will be too. The F-101B, long range intercep 
tor version of the Voodoo, will be pushed to hold 
schedule. 

The North American F-100 and Lockheed F-104 both 
are reported on schedule, and the aircraft are among thx 
fighters to be accelerated along with the B-52 jet bomber 
Presumably this will account for keeping total deliveries 
ahead of the original schedule. Because production of 
most important items was spurred as result of Russian 
progress disclosed last spring, Pentagon 
luctant to discuss details of slowdown in some aircraft 


remains r¢ 


Aircraft Profits Hearings 


Outlook now is that public hearings on aviation defens« 
contracts before the House Armed Services Investigating 
Subcommittee will start Dec. 1. Executive sessions with 
contractors to brief them on the subject matter to be 
dealt with will probably be held the last weck of Novem 
ber. The subcommittee’s schedule has been postponed 
about a week because of the illness of Rep. Carl Vinson 
(D-Ga.), chairman of the Armed Services “Committe« 
The subcommittee is headed by Rep. Edward Hebert 
(D-La.), but Vinson plans to participat 

At the hearings, the subcommittee plans to proceed 
company by company, starting with prime airframe manu 
facturers. Individual contracts will be scrutinized. The 
subcommittee will consider business not vet finally passed 
on by the Renegotiation Board, starting with 1952 busi 
ness. The contracts of engine manufacturers, helicopter 
manufacturers, and important aircraft subcontractors ar¢ 
included in the subcommittee’s investigation. 


Montgomery’s Visit 


Britain’s Field Marshal Lord Montgomery soon will 
repeat his tour of appearances in this country, escorted 
by USAF. As a year ago, the public can expect th 
World War II hero to scatter provocative speeches along 
his path, stirring up disputes and red faces among con 
servative military minds. Lord Montgomery still is con 
vinced that today’s aircraft carrier will be outmoded by 
smaller and faster ships, armed with missiles. He has other 
ideas, recently outlined in a major policy speech before 
the Royal United Service Institution in London. Som« 
of his thoughts: 

e “We must take as our objective bringing the thre« 
services (Army, Navy, Air Force) more closely together, 
even to the extent of combining them into one. 
Separate existence of the three services results, in every 
nation, in waste of money, waste of manpower and waste 
of time.” 

e “We can master the air only if we destroy the enemy 


Washington Roundup 





ir rorces We shall never be able to do this unless we 
rganize and control the air forces of the Western Alli 
nee as one single mighty weapon of air power. 

We should establish political authonty for 
the direction of wat [ would put this authority in 
North America I have put the military direction of 
the global war in the hands of a Supreme Military Au 
thority This Authority would control world-wide ait 
operations, either through some agency within then 
( better through a commander ap 
pointed for the American, 
since the U. S. A. has the only large strategic air force 
in the Western Alliance.’ 

e “We must evolve equipment weapons and techniques 
whereby our aircraft, our vehicles of delivery, can be 
launched without the use of large airfields. . . . We must 
plan to disengage the tactical air forces from the role of 
ir defense That part of our tactical air forces which 
has the role of co-operation with the land forces must 
be free to do so ” 

e “The governing factor in land armies is that the 
must be reduced in size as atomic weapons become avail 


single 


wn organization, or 
purpose who should be in 


ible 
e “We shall be fighting the air war at 700 knots or more 
But we still have a logistic system that moves at 15 


knots.” 


Iron Curtain Going Up? 


Prospects for direct air travel across the Iron Curtain, 
which have brightened in the past few months, got a 
boost from Secretarv of State John Foster Dulles at the 
Geneva Conference last week. Dulles proposed that the 
Soviet Union agree to open its borders to air travel 
from the Western nations. Britain and France joined 
in the proposal. To back it up, Dulles announced that 
the United States is dropping its passport restrictions on 
travel of Americans to Russia and other eastern European 
countries behind the Iron Curtain. 

Pan American World Airways is the American flag 
carrier with rights to fly to Russia. In order to start 
service, the State Department will have to get a permit 
from Russia for Pan American or sign a bilateral air 
transport agreement 

Interest in direct air operations to the Soviet Union 
has revived in recent months, especially after the cordial 
itmosphere of the July conference at Geneva. New 
hopes for air connections with Russia were much in 
evidence at the recent New York meeting of the Inter- 
national Air Transport Assn. where several invitations 
were extended to Aeroflot, the Russian airline, to join 
IATA. European carriers would like to develop traffic 
between Russia and its satellites and the Western 
countries, and long-haul carriers would like to operate 
through Russia to shorten their lines to the Far East. 


Congresswoman Cochran? 


Pilot Jacqueline Cochran, wife of Atlas Corp. President 
Floyd Odlum, will make a bid for the Republican Con 
gressional nomination from California’s 29th District 


he Odlums maintain a residence at Indio. Republican 
Rep. John Phillips, who has represented the district for 
13 years; will not seek re-election next year. Phillips won 
nomination on the Democratic, as well as the Republican, 
ticket except for the last election. —Washington staff 
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Renegotiation Confuses Profit Outlook 


Boeing is ordered by board to refund $10 million; 
lack of definite pattern of action puzzles observers. 


By G. J. McAllister 


Washington—The profit outlook of 
the aircraft industry was thrown into 
confusion in the wake of a decision by 
the Renegotiation Board ordering a 
$10 million refund from Boeing Air- 
plane Company as excessive profits 
during 1952. 

The net refund would be about $3 
million, Boeing said, since the Re- 
negotiation Board figured excess profits 
before taxes. Boeing promptly re- 
quested the facts and reasons for the 
determination. ‘They will be furnished 
to the company in approximately two 
wecks. 

If Boeing does not agree with the 
Board’s reasoning, the company has 
90 days in which to file an appeal with 
the ‘lax Court of the United States. 
Failure to file an appeal means that a 
unilateral order will be issued by the 
Board ordering that the refund, less 
taxes, be paid to the government. 


Two Cases in Court 


Temco Aircraft Corp. is the only 
other company where it is publicly 
known that a refund was demanded 
from 1952 earnings. Temco was re- 
portedly cleared by the Chicago Re- 
gional Board, but this decision was 
overthrown by the Board in Washing- 
ton. A hearing was held in Washington 
and Temco was ordered to make a 
$750,000 refund. This case is before 
the Tax Court. 

Another aircraft company that has 
been ordered by the Board to make a 
refund is Grumman Aircraft. ‘The case 
also now is pending before the Tax 
Court, to which Grumman appealed 
last May against a decision calling for a 
refund of $710,000 from profits made 
in 1951. 

McDonnell Aircraft was ordered to 
make a refund from 195] profits, but 
the case was settled without recourse 
to court action. 

News of action in the Boeing case 
set off speculation regarding the Board’s 
policy on profit redeterminations for 
1952, 1953 and 1954 for other air- 
craft firms. Following news of the 
Board's action in the Boeing case, air- 
plane shares were generally lower. 
Government sources said that the Re- 


12 





negotiation Board had completed its 
review of 1952 profits for all but four 
major aircraft companies. ‘They are 
believed to be North American Avia- 
tion, Republic Aircraft, Glenn L. Mar- 
tin Co. and Grumman Aircraft and 
Engineering Corp. 

Renegotiation Board would only say 
that “mest of the cases involving air- 
craft companies have been completed. 
Our determinations for the cases pro 
cessed include both clearances and re- 
fund requests.” 


No Pattern Revealed 


Reason for the confusion of the air 
craft companies was lack of a pattern 
in board decisions. “There is nothing 
definite that we can find in the Rene- 
gotiation Act to serve as a_ positive 
guide,” said one informed observer. 
“We can’t tell by the speeches from 
Board members or testimony before 
Congress. The act is too hazy. 

“We were not surprised at the Boe- 
ing case, we were shocked. Boeing took 


a clobbering, a real kick in the teeth. 
There should be a yardstick on profits— 
a minimum and a maximum.” 

Carl E. Huyette, director of the Re- 
negotiation Board’s Office of Review, 
told Aviation Week: “There can’t 
possibly be a definite yardstick under 
the act that we must administer. Every 
case is completely different with new 
factors and circumstances that we must 
base our rulings upon.” 

Huyette pointed to the six factors 
that the Board follows: 

[he introductory language 

In determining excessive profits 
favorable recognition must be given to 
the efficiency of the contractor or sub 
contractor, with particular regard to 
attainment of quantity and quality pro- 
duction, reduction of costs and econ- 
omy in the use of materials, facilities 
and manpower... . 

e “Reasonableness of costs and profits, 
with particular regard to volume of 
production, normal earnings and com- 
parison of war and peacetime products. 
e “The net worth, with particular regard 
to the amount and source of private 
and public capital employed. 

e “Extent of risk assumed, including the 


states: 





craft company contract payments. 
1952 


Net 
Worth 


Company 


Bell Aircraft Corp... ... 
Boeing Airplane Co... 
Convair. 
Curtiss-Wright Corp.. 
Douglas Aircraft Co. 
Fairchild Engine & Airplan 
Corp... . 
Grumman Aircraft. . 
Lockheed Aircraft 
Glenn L. Martin Co... 
McDonnell Aircraft. . . 
North American 
Northrop Ajircraft.......... 
Republic Aviation 
United Aircraft 





Profit Data on 14 Aircraft Firms 


There are indications that the Renegotiation Board is taking increasing cognizance of 
net worth and net profit after income taxes as a percent of net worth in its review of air- 
The pertinent financial data for 14 leading firms, 
taken in most cases from reports filed with the Securities and Exchange Commission: 


(Dollar Figures in Thousands) 


Net 
Profit 

asa 

J of 

Net Net 
Worth 


1953 


Net 
Profit 
asa 
J of 





Net 
Worth 


20,974 
67,553 82,194 
48,032 

120,621 5] 125,926 
87,700 .2] 98,604 


21,150 23,316 
32,997 
61,869 
11,051 
13,155 
57,441 
9,558 
19,048 
142,325 


w 
w 


bt rate $9 
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152,896 
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risk incident to reasonable pricing poli- 
cies. 

e “Nature and extent of contribution to 
the defense effort, including inventive 
and developmental contribution and 
cooperation with the Government and 
other contractors in supplying technical 
assistance. 

e “Character of business, including 
source and nature of materials, com 
plexity of manufacturing technique, 
character and extent of subcontracting, 
and rate of turnover. 

e “Such other factors the consideration 
of which the public interest and fair 
and equitable dealing may require, 
which factors shall be published in the 
regulations of the Board from time to 
time as adopted.” 

Huyette said that in the case of most 
airframe companies the first factor can- 
not be applied because of the large 
preponderance of military business. “In 
that case,” he added, “we can only uti 
lize the other factors that are applicable, 
using our best judgment. . . .” 

The Board official said that the de- 
fense contracts are placed in every con- 
ceivable variety. “We have cost-plus- 
fixed-fee, fixed unit price, incentive 
price and so on.” Huyette said, “The 
elements of these contracts create cer- 
tain factors that eventually break down 
into expenses and profits. And these 
contracts apply all the way from a fuse 
to a B-47. There simply can’t be any 
generalization. It would be impossible 
to have anv fixed standard of return on 
stands alone. Our strength is experi- 
ence. 

The “strength” of the Board, by that 
definition suffered a setback last week. 
Frank Roberts, who has been a mem- 
ber of the Board since it became an 
independent agency of the government 
in 195] and its chairman since De- 
cember, 1954, resigned to join the 
Chrysler Corp. as its Washington repre 
sentative. USAF particularly thought 
that his loss was serious. Roberts was 
close to Air Force problems in its rela- 
tions with the aircraft industry. 


necessity of extending the Renegotia 
tion Act of 1951 beyond December 31, 
1956; and (2) if any further ex 


tension is found necessary, the extent to 


suc h 


which renegotiation of government con 
tracts should apply after that date.” 

The Joint Taxation Committee is 
asking U.S. industry groups and specific 
companies for their views on 
e Whether the renegotiation authority 
should be terminated or continued 
e Whether it should be limited in scope 
ind to what areas if 
e How the present procedures for re- 
porting information to the Board can be 
simplified to lessen the burden on con- 
tractors and subcontractors in comply 
ing with the law 

Boeing has a backlog running into the 
billions. The 1954 annual report, which 
did not include orders for the KC-135 
tanker and Pan American World Air 
ways’ order for 20 transports, gave the 
backlog as $2,131 million 

Boeing sales and earnings have gained 
steadily since 1952, the vear for which 
the board seeks a refund. During 1952 
Boeing had sales of $739 
sharp increase over 1951 sales of $337 
million. Net earnings for the vear, after 
taxes, were more than $14 million. The 
company paid a cash dividend of $1.33 
1 share and a 50% stock dividend. 

The company had sales of $918 
million in 1953 with earnings of $20 
million. Boeing entering the magi 
circle of U. S. industry last vear with 


ontinued 


million, a 


sales of more than $1 billion and net 
earnings of $37 million. During 1954, 
cash dividends were increased to $3 a 
share, a 100% stock dividend was de 
clared. It was the year of the first B-52 
bomber, the Wichita Division’s 1,000th 
B-47 and the first order for the KC-135. 


Refunds Will Stiffen 


lhe excess profits tax will not be in 
effect for earnings in 1954 and 1955. 
[he Board is required to make its de 
terminations before taxes and the end 
of excess profits does not effect its de 
terminations. But it means that net 
refunds will be stiffer. 

Boeing’s annual report for 1954 was 
optimistic about prospects for final 
profit determinations after 1951, last 
vear for which the company was cleared. 

“Although renegotiation proceedings 
relative to 1952 and 1953 earnings ar 
currently in process,” the report said, 
‘information as to final determinations 
for these vears is not vet available... . 
It is the company’s opinion that earn 
ings realized in 1954, as well as 1952 
ind 1953, were not excessive and that 
renegotiation refunds should not be 
required. However, since a final deter- 
mination on these matters has not been 
made, and since other possible contrac- 
tual adjustments cannot be determined 
it this time, the allowance for contrac- 
tual adjustments, including renegotia- 
tion, of $1,200,000, net of taxes, has 
been retained on the balance sheet.” 





Military 
Aviation 


Funds 


cellations 


Defense Department's net obligations 
for aircraft, engines and parts in Fiscal 1955 totaled 
$4.1 billion, nearly twice the $2.4 billion obligated in Fiscal 1954. 
However, expenditures dropped $1 billion in Fiscal 1955 from a 
total $8.9 in Fiscal 1954. Here are details for Fiscal 1955, which 
ended June 30, and the previous fiscal year as released by the 
Department of Defense. 


new contracts less can- 





(OBLIGATIONS) 
(000 Omitted) 


(EXPENDITURES) 
(000 Omitted) 





Fiscal 
1954 


Fiscal 
1955 


Fiscal 
1954 


Fiscal 
1955 





Aircraft, Engines, Parts 


82,524 66,528 
1,998,406 1,675,765 
6,253,171 6,294,840 

602,948 —68,338 
8,937,049 7,968,795 


Army 154,245 
Navy. 735,748 
Air Force 1,315,120 
MDAP 964,474 
Total 2,469,587 


Guided Missiles 
Army 317,255 
Navy 139,371 
Air Force 177,847 
Total 634,473 


134,295 
— 199,045 
4,345,304 

—98,268 
4,182,286 


New Acting Chairman 


Thomas Coggeshall has been named 
acting chairman. Other Board members 
are: Donald Ross, Lawrence E. Hartwig 
and Charles F. Mills. 

An industry spokesman pointed out 
that the committees of Congress check- 
ing into aircraft earnings may want to 
call the members of the Board to obtain : —— 
specific information on precisely how — eee 
the Board figures its determinations. Agung 1.709 198,568 

There is a legislative channel for re Navy 52,554 107,973 
course if industry finds the interpreta- ADAP vs ta es ane 
tion of the Renegotiation Act too strict Total 491.504 1,191.166 
A Joint Congressional Committee on 
Internal Revenue Taxation is now mak 
ing a study of renegotiation “in order to 
determine (1) whether there is any 





18,904 
141,078 
175,898 
298,072 


87,768 
175,572 
305,077 
568,417 


349,554 
116,589 
547,934 
1,014,077 





27,778 
158,725 
449,915 
259,549 
895,960 


231,474 
974,374 
320,155 
310,268 
1,136,271 


A 
AAir Forc @ 





Research and Development 
Air Force 


541,663 513,291 524,141 
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TERRIER LOADING is automatic; missiles 
are raised from storage magazines. 


14 


Missile Engineering 





Terrier-Armed Cruiser to Defend 
Navy’s Atlantic Fleet Task Forces 


By David A. Anderton 


Philadelphia—Operational integration 
of the Navv’s first guided missile cruiser 
—the USS Boston (CAG-1)—will begin 
early next year when the converted ship 
joins the Atlantic Fleet. 

Commissioned here last week, the 
Boston is armed with two twin launch 
ers firing the supersonic Convair ‘Terrier 
anti-aircraft missile. Fleet operations 
with the Terrier follow extensive test 
firings of the missile, including a series 
from the Atlantic Fleet’s experimental 
gunnery ship, the USS Mississippi. 

The Terrier’s range is about 20 miles; 
its speed at bumout is approximately 
Mach 2.5. 

The Boston mounts the missile bat- 
teries well aft on the ship, above two 
magazines which store the Terriers in 
a combat-ready condition. Each battery 
consists of one magazine, a guidance 
radar installation and a launcher made 
up of a central cylindrical carriage 
(M. L. Carriage, Mk. 3, Mod. 0) and 
two launcher arms (M. L. Guide. Mk. 
3, Mod. 0). 

Between the upper portions of the 
magazines and at main deck level is a 
small, well-equipped maintenance and 
overhaul shop for periodic checks, in- 
spections and repair of the Terrier. 

Below the main decks are the storage 
bays and the automatic handling and 
loading equipment. 


Action Sequence 


The twin launchers have a sustained 
rate-of-fire capability of eight rounds 
per minute, based on the time cycle of 
the loading equipment. In action against 
single targets at extreme range, the rate 
of fire could be limited by the handling 
capacity of the ship-based radar equip- 
ment. 

When the Boston goes into action, 
two missiles are automatically loaded 
onto each launcher. To do this, the 
launchers swing to a vertical position, 
with the guide rail facing forward. 
Hatches in the deck open, and the mis- 
siles are elevated from the magazine, 
engaging the guide rail as they rise. 

When the radar has located and 
locked on a target, the missile launcher 
is brought into action and automatically 
follows the motion of the guidance 
radar. 

From then on, missiles may be 
fired at will by the gunnery officer, who 
uses the standard countdown technique 
developed for missile firings. 


boosted off the 
solid-propellant 


burning, 


I'he ‘Terrier is 
launcher by a_ huge 
rocket. After three seconds of 
the booster is exhausted and 
way. The sustainer rocket takes over 
for the duration of the flight. 

Che missile is launched into the beam 
of the radar tracking the target, and in- 
telligence built into the missile continu 
ously keeps Terrier riding the center of 
the beam. Thus, the Terrier flight path, 
following the motion of the beam, 
makes a collision course with its target. 

A proximity fuse detonates the ‘Ter- 
rier. 


drops 


Terrier History 


The Terrier is the first weapons sys- 
tem to come from the Bureau of Ord- 
nance’s ten-year-old Section ““T”’ con- 
tract with the Applied Physics Labora- 
tory of Johns Hopkins University. 
Prompted by Japanese Kamikaze attacks 
in the closing months of World War II, 
the bureau established the 
search and development project under 
the code name of Bumblebce. 

Scientists of JHU/APL made initial 
studies that led to the Terrier; other 
phases of the Bumblebee program have 
produced Talos, another anti-aircraft 
missile with ramjet propulsion, and the 
Triton. 

As Terrier tests made the missile look 
more and more promising, the Navy 
opened a new production plant at Po- 
mona, Calif., and turned the operation 
of the facilitv over to the Convair Divi- 
sion of General Dynamics. Production 
began in January 1953. 

The ship-based radar system was d¢ 
veloped and built by Reeves Instrument 
Corp., as part of an extensive program 
on gunfire control and missile develop- 
ment which started in 1948. Under the 
overall project, two experimental Terrier 
fire-control systems were installed on the 
USS Norton Sound and the USS Mis- 


sissippl. 


missile re- 


Terrier Details 


Parallel programs produced the 
booster rocket, a job undertaken by 
the Alleghany Ballistics Laboratory, and 
the missile carriage and launcher. Navy 
personnel in BuOrd and BuShips de- 
veloped sketch plans for the shipboard 
handling gear. Actual conversion of the 
Boston was done by the New York 
Shipbuilding Corp. 

Terrier maneuvers by changing the 
angle of its wings; tail surfaces are fixed 
and for stabilization only. Planes of the 
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TERRIER BATTERIES replace aft gun turret and one funnel; missile gear fills Boston from keel to topsides, aft of funnel. 





fins are rotated 45 degrees from those of 
the wings to climinate flow interference. 

Ihere are four major subassemblies 
warhead and fuse, forward guidance sec 
tion, powerplant and aft guidance sec 
tion. Most of the Terrier ahead of the 
wings is given over to warhead and fus 
ing, plus other services. The forward 
guidance section is the small cvlinde: 
immediately between the wings. It 
contains the servo motors for moving 
the wings. 

Missile Division 

The powerplant, a sustainer rocket 
built by the M. W. Kellogg Co., occu 
pies the bay between the wings and the 
tail. The aft guidance section mounts 
the fins, antennas and related avionic 
gear. 

Convair produces both guidance sec- 
tions, the spines connecting those sec- 
tions, and all the aerodynamic surfaces. 

The Boston, as the first guided-missile 
cruiser, forms the nucleus of the Navy's 
first guided-missile division, to be com 
manded by Rear Adm. John H. Sides 
Adm. Sides will use the Boston as his 


: flagship. 

Commanding officer of the Boston is 
; Capt. Charles Martell, whose previous 
y tour of dutv included command of the 


USS Mississippi during the Terrier trials 
; last fall. Normal complement of 
the Boston is 1,635 officers and men, of 
I whom 103 will be missile specialists. 
: 
: 





TERRIER READY shows probable position of launcher for firing; guidance radar is mounted 


Later next year, the converted cruiser 
r above and forward of both batteries. 


Canberra will join the Boston in Sides’ 
division. 
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The Saab-35 is shown above at the beginning of, and at the right 
at the end of, its initial test flight during which it reportedly 
became the first Swedish-built aircraft to exceed the speed of sound 
The single-seater fighter, designated the J35 
“Draken” by the Swedish Air Force, has a double delta-wing design 
similar to that of the earlier Saab-210 research plane. A Swedish 


in level flight. 


Swedish Dragon 


doors. 


Air Staff spokesman said the plane can attain speeds of “well above 
Mach. 1.” Earlier reports (AW Oct. 17, p. 7) placed the aircratt’s 
speed potential at 1,000 mph. The long-nosed fighter is powered 
by a Rolls-Royce, Avon engine (presumably the R.A. 28) with after- 
burner. Note the low-drag configuration of the nose-wheel-well 





F3H-1 Program ‘Honest Mistake,’ 
Holifield Decides After Hearings 


Washington—The Navy's F3H-1 
Demon program was written off as an 
“honest mistake” after hearings by the 
House Military Operations Subcommit- 
tee (AW Oct. 31, p. 12). 

The subcommittee’s chairman, Rep. 
Chet Holifield (D.-Calif.), said there 
was no evidence of fraud or improper 
actions and that whatever mistakes were 
made were “made honestly.” He noted 
that the Navy took a “gamble” on the 
Westinghouse Electric Co.'s J40 engine 
which ran into technological difficulties, 
and did not count on the Allison J71 
engine to advance more successfully. 

The investigation is tentatively closed, 
but the subcommittee is not expected 
to make its formal report to the House 
before the reconvening of Congress in 
January. Objections have been made 
that investigation was not thorough. 


Reasons for Selection 

Meanwhile, the Senate Preparedness 
Subcommittee, headed by Sen. Lyndon 
Johnson (D.-Tex.), noting that its inves- 
tigation of the Demon program is con- 
tinuing, issued an interim factual re- 
port making these findings: 
e “That in excess of $300 million has 
already been spent. 
e “That the first 60 planes will never 
perform their intended mission. 
e “That at least 12 serious accidents and 
18 aborted flights due to malfunctions 
have occurred in testing the F3H with 
four lives lost.” The report stated that 
three of the accidents resulted from 
engine malfunction, three from airframe 
difficulties and six cannot be precisely 
attributed to either. : 
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e “That the Westinghouse engine de- 
velopment program had a costly impact 
upon the procurement of at least three 
other airplane models.”” The report said 
the models were the Douglas XF 4D and 
XA3D and the Grumman XF10F. 

e “That the F3H-2, powered with the 
Allison J71 engine, has yet to fully 
prove itself qualified for its combat 
mission. 

Rear Adm. James Russell, Chief of 
the Navy’s Bureau of Aeronautics; J. S. 
McDonnell, president of McDonnell 
Aircraft Co., and W. W. Smith, man- 
ager of Westinghouse’s Aviation Gas 
Turbine Division, emphasized that the 
original selection of the J40 for the 
F3H-1 was thoroughly justified by the 
previous successes of Westinghouse in 
engine development and the fact that 
there were no other engines under de- 
velopment in this thrust class in 1948. 
Of the eleven designs submitted by 
seven aircraft manufacturers in the in- 
ierceptor competition which McDon- 
nell won with the F3H-1, six contem- 
plated the use of the J40. 


Reasons for Failure 


Subsequently, the weight of the 
F'3H-1 was increased from 22,000 to 
29,000 Ib. to make it an all-purpose 
fighter, to be powered with a higher- 
thrust version of the J40 (the J40-24), 
instead of the 40-22. The J40-24 re- 
peatedly failed to meet expectations. 
The Navy decided on the substitution 
of the J71 in November, 1952. The 
J40-24 project was cancelled in Sep- 
tember, 1953. The Navy explained the 
delay in the cancellation to the hope 


that the J40-24 might work out and 
that “troubles” with the J71 still left 
some doubts about the project. ‘The 
J40-22s delivered by Westinghouse 
have met specifications but are not 
powerful enough for the 29,000 Ib. 
airframe. 

Smith conceded that the J40 engine 
program “moved slowly in the face of 
the urgent Korean war emergency when 
the emphasis was on speed, and this 
slowness was delaying the Navy’s pro- 
gram.” He listed five factors contribut- 
ing to the failure: 

e “A lack of technical manpower. 

e “We lacked experimental parts de- 
velopment facilities and manpower 
which we know now are vitally impor- 
tant to successful development work in 
jet engines. 

e “We had placed inadequate emphasis 
on the basic aerodynamic aspects of re- 
search, no doubt because of some com 
placency resulting from our success W ith 
the J30 and J34 engines. 

e “We had too few ‘house,’ or experi- 
mental, engines for test work. 

¢ “Our operations were too widely scat- 
tered for most effective performance. 
Our development facilities were at 
South Philadelphia, Pa., and our pro- 
duction facilities at Kansas City. Our 
flight test facilities were in three wide 
apart locations—Delaware, ‘Texas and 
California.” 

Smith said that corrective steps have 
been taken to assure against a repeti- 
tion of the J40 situation. Facilities have 
been centralized at Kansas City and 
Westinghouse has invested $20 million, 
“far more than its total profits over 
the past 15 vears from jet engine busi 
ness.” The expenditure included $3.6 
million for a complete experimental 
shop at Kansas City, $9 million for new 
basic research laboratories, and $8 mil- 
lion for development of PD33 engine. 
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Air Defense Network Proposed 
For Common System Navigation 


By Philip J. Klass 


Baltimore—Adaptation of the nation’s 
vast network of air defense radars and 
electronic data equipment 
for use aS a common system of al 
navigation and traffic control was pro 
posed here last week. 

The proposal was made by Harry 
Davis, technical director of the USAF’s 
Rome Air Development Center, during 
the East Coast Conference on Aero 
nautical and Navigational Electronics. 
RADC is a principal contributor to the 
development of the air defense network. 

Ihe recently announced plan to 
make a trial integration of air defense 
radar and civil air trafic control in the 
Boston area (AW, Oct. 17, p. 13) is 
not intended as a forerunner of the 
svstem which Davis proposes. If these 
trials prove successful, however, they 
could provide impetus for taking a 
fresh look at the potentialities of the 
air defense system for traffic control. 


processing 


Reasons for Rejection 


The system which Davis proposed 
would enable minimum-equipped _§air- 
craft to operate with only an airborne 
VHF or UHF radio transmitter-re- 
ceiver, a transponder radar beacon and 
a “private line” or “data link’”’ adaptor 
for the radio set. This would be a boon 
to lightplanes and to jam-packed mili- 
tary fighter aircraft. The new system, 
which could be operational by 1965, is 
compatible with present VOR-DME 
navigation aids and could be intro- 
duced on an evolutionary basis, Davis 
says. 

The concept of a nation-wide naviga- 
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tion and traffic control 


ing ground radar is not 
considered and rejected b Special Con 
mittee 31 of the Radio ‘Technical Com 
mission for Aeronautics in 1947-48, 
when RICA ty 
of navigation aids preparatory to estab 
m System requirements 


tem emy loy 


new. It was 


msidacring a varik 


lishing Comm« 
RTCA rejected 
to terminal area service, for 


the idea relegating radar 
SCV CI il 
reasons 

e Too expensive. st of installing 
sufhcient data 
processing equipment to provide nation 
wide coverage was estimated to run into 


billions of dollars. At that time, 


could envision the need and 


[he oe 


radars ind associated 


no on¢ 
imple 
mentation of a comparable s\ tem for 
air defense 

e Technology unavailable. Much of the 
data handling and data 
techniques required for such a 


transmission 
ystem 
had not yet been developed and wer 
still considered “blue sky.” 

e Ground derived information: Som« 
SC-31 members that an air 
plane should carry its basic navigation 
equipment, rather than rely upon 
ground facilities. However, Davis points 
out that even present VOR, DME and 
Tacan, are dependent upon ground 
facilities. 


believed 


Complete Monitoring 

“Significant 
digital 
ground-to-air data transmission systems 
plus the vast network of ground radars 


field of 


computation and 


idvances in the 
electronic 


being installed, warrant a re-ex 
mination of the present air navigation 
ind traffic control concepts,” Davis told 
the conference. 


now 


When the air defense network is 
completed, it will enable the Air De- 
fense Command to monitor all civil 
ind military aircraft in the skies over 
ind around the U.S. Data on individual 
iircraft location, track, and identity will 
be piped into eight central combat and 
2 direction centers by the SAGE sys 
tem. Here the targets will be displayed 
ind monitored by electronic computers 
ind human operators 

Che svstem will enable Air Defense 
round controllers to direct interceptors 
into the vicinity of bombers 
Initially this will be done by voice com- 
munication; later it will be done auto 
matically by means of a newly de 
loped ‘data link” comparable to the 
oft-discussed civil “private line” or Au 
l'rafic Control Signalling System. (AW 
Oct 17 p 79). ; 


enemy 


Automatic Transmission 


Davis noted the striking similarity be- 
tween the problem of controlling Air 
Defense interceptors, and that of en 
oute navigation and traffic control for 
ivil aircraft. Davis admitted that the 
\ir Defense system would not be able 
to handle terminal area trafic control. 
However, present civil surveillance 
radars, suitably integrated into the 
SAGE Svstem, could be used for this 
purpose. With the addition of a few 
civil gap-filler radars, the Air Defense 
system will be “completely adequate for 
trafic control and enroute navigation,” 
Davis said. 

In its simplest form, the system 
would transmit to each aircraft at regu- 
lar intervals its particular geographic 
position. This information would be 
transmitted automatically via a data link 
to the plane’s VHF receiver and data- 
link adaptor, then displayed on a suit- 
ble cockpit instrument. Intervals be 
such position-fix transmissions 
might vary between a few seconds and 


tween 





several minutes, depending upon the ac- 
curacy required. If the plane is equipped 
with a simple dead reckoning computer, 
less frequent data transmissions are pos- 
sible, and the data can be used to re- 
calibrate automatically the computer. 

In a more sophisticated system, in- 
formation on plane velocity, distance 
and heading to the destination, could 
be transmitted and displayed in the 
cockpit. 

Using a bandwidth of only 20 kc., 


equivalent to the amount of radio 
spectrum now required by two VHF 
voice channels, the automatic data 
transmission system proposed could 
service nearly 3,000 aircraft simul- 
taneously in each local area, Davis said, 
providing that a position fix accuracy of 
two nautical miles was adequate. 

Greater accuracy would reduce the 
number of aircraft which could be 
serviced. 

One big advantage of the proposed 





system, Davis pointed out, is the con- 
servation of valuable radio spectrum, 
compared to presently used navigation 
aids. 

With the presently planned network 
of Air Defense radars, SAGE communi 
cation network and advanced semi- 
automatic ground-processing system, 
“any previous rejection of ground radar 
for air navigation and trafhe control on 
the ground of non-availability must be 
re-examined,” Davis concluded. 


Seaplane Evolving into Weapons System 


Baltimore—The U. S. Navy and the 
Glenn L. Martin Co. are turning the 
seaplane into a weapons system. 

“We have overcome the slowness 
and the elephantiasis,” a Martin engi- 
neer told AviaTION WEEK, “and have 
started to work on some of the other 
problems.” His reference was to the 
new Martin P6M SeaMaster jet-pow- 
ered seaplane that is revolutionizing 
the Navy’s approach to sea warfare and 
even aroused the interest of the Air 
Force as a nuclear weapon vehicle. 

Last week Martin and the Navy dis- 

closed first sketches of two components 
of the new seaplane weapons system. 
Prototypes of both are under construc- 
tion and will be tested by early 1956. 
They are: 
¢ Mobile beaching vehicle that will be 
moored unattended in the water near 
a permanent seaplane ramp at fixed 
Navy bases. Actually, it is a floating 
dolly, equipped with wheels. The sea- 
plane will be able to taxi its fuselage 
between the horizontal floating tanks, 
then proceed up the ramp under its 
own power. 
@ Service and drydock facility that can 
be used at more remote posts, away 
from home base, where the seaplane 
will be served from a tender. 


DOCK (right) to give seaplanes greater mobility will be tested in 


Major component of the new sea- 
plane striking force, the drydock will 
be air transportable. It will contain 
padded wing carts, which are secured 
beneath the plane’s wing and move 
forward with the seaplane as it enters 
the docking area. The dock will remain 
partially submerged and a series of hull 
pads, which can be operated individu- 
ally, will be raised from beneath to 
secure the aircraft. 

To raise the dock for servicing the 
plane, there will be underwater air bags 
that can be inflated to lift the entire 
package out of the water. 

Bulwarked by support vessels such as 
submarine tankers, tenders and ammu 
nition ships, the service and drydock 
facility is the final major component of 
the seaplane weapon system that will 
make up the mobile striking force now 
envisaged by the Navy. 

Other components still to be de- 
veloped, were mentioned by Martin 
engineers: 

e Simpler landing aids that can be used 
at remote places on the water. 

e More sensitive instruments to record 
rate of descent. 

e New studies of weather and surface 
conditions, along with a device that 
will give the pilot full information 


about swell and roughness on the sur- 
face. A radar instrument for this pur- 
pose is under development. 


Finletter, Floberg 
On Piasecki Board 


Thomas K. Finletter, former Secre- 
tary of the Air Force, and John F. Flo- 
berg, former Assistant Secretary of the 
Navy for Air, have been elected to the 
Board of Directors of Piasecki Heli- 
copter Corp. Other announcements at 
the regular stockholder’s meeting: 
eA 10% stock dividend, worth about 
$2.50 a share, will be payable Nov. 21 
on all shares held of record on Nov. 7 
1955. 


e The company has a contract with the 


government for engineering studies on 
an advanced version of a vertical take- 
off transport. 

e Sales for 1955 are expected to be 


above last vear’s. Current backlog is 
more than $100 million. 

e Approval was given to a stock option 
plan making an additional 30,000 shares 
available to key company officers and 
emploves. 

e Action was deferred on a proposal to 
change the company name. 


early 1956. Proposed mobile vehicle is at left. 
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ORDN. INCE EXTRH. LORDIN. RY / rhe Terrier, the Navy’s 


new all-weather anti-aircraft missile, is now being produced in quantity by Convair in the Naval Industrial 


Reserve Ordnance Plant of the U.S. Navy’s Bureau of Ordnance. Responsible for supplying our Navy 
with the most effective weapons, the Bureau of Ordnance participates in vast programs of 
research, development, testing, and procurement. The Bureau of Ordnance facility at Pomona, California 
managed and operated by Convair, is an outstanding example of government and industry 
working together to produce weapons systems for the defense of our country 
CONVAIR 
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DESIGNS 
TESTS 
BUILDS 
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FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE - 


Designed and developed in con- 
formance with specifications MIL-N- 


25161 and MIL-C-25162. 


Qualification test reports have been 
submitted to Wright Air Develop- 


ment Center. 


Currently in production for Air Force, 


Navy and Airframe Manufacturers. 


Your inquiries are invited. 


* 
SCHULZ 


TOOL AND MFG. CO. 


425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


VICE, 1405 NORTHERN BOULEVARD, ROSLYN, NEW YORK 
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Industry Wants Proprietary-Data Policy 





One of the most important, and least 
publicized, problems for defense con- 
tractors is the tendency of the Depart- 
ment of Defense to seek liberal rights 
over the dissemination and use of pro- 
prietary information, such as patents, 
copyrights and technical data. 

Because it is of particular importance 
to the aircraft industry, Aviation Week 
is printing a report on the basic issues, 
as presented at a recent forum of the 
Procurement Advisory Committee of the 
National Security Industrial Assn. 

The paper was written by Robert E. 
Beach, counsel of United Aircraft Corp., 
and chairman of NSIA’s Contract Nego- 
tiations Committee. 











or several years the battle lines have 
been forming in the contest over in 
dustrial know-how. The Government 
forces, on the one side, have been reach- 
ing ever deeper into the shops and 
laboratories of private industry to find 
and possess know-how. 

Industry, at first unwary and only now 
awakening to the seriousness of its 
position, is beginning to challenge these 
encroachments. 

Government's assault began mildly 
enough 15 or 20 years ago in the area 
of patents, later swept on to copyrights, 
and now embraces the whole field of 
technical data. In each area the open- 
ing wedge has been a demand for 
reports, followed later by licenses and 
then ownership. The battle tempo 
dragged slowly until the end of World 
War II, increased during the Korean 
incident and has reached a crescendo 
in the past two vears. 

The story of this conflict is a fasci- 
nating one which ought to be told in 
full. However, I am going to have 
to confine myself to one small] part 
I shall try to sift out and briefly discuss 
the fundamental issues on which in 
dustry and the Government appear to 
be at loggerheads today. 


1—I!s Data Copyrightable? 


The first issue—not necessarily in 
order of importance: Is the subject of 
technical data an element or branch 
of the subject of copyright? 

In other words, should an item of 
technical data, like a drawing or a secret 
process, be regulated and administered 
and disposed of from the point of 
view of the copyright laws? 

The Government has been saving 
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Yes.”” And the they advance 
is that because most technical data can 
be reduced to writing or picture and be 
cause much of it could be copyrighted, 
therefore copyrights and technical data 
should be treated as a unity to avoid 
“duplication and confusion” in terms! 

I won’t argue whether this avoids 
any duplication and confusion in term 
inology, but I will make the emphatic 
claim that it confusion of 
thought and promotes a violation of 
property rights 

It is an author’s individual manner of 
expressing his ideas which is copyright 
able—not the themselves. The 
sale or publication of a copyrighted 
work carries with it the free right to 
use the ideas embodied in it—thereby 
destroying all property rights in the 


reason 


generates 
ideas 


ideas 

The man who writes a book on how 
to sail a boat may copyright the book 
so that some one else cannot copy the 
language and expressions he has used 
but no one would argue for a minute 
that a purchaser of the book could not 
freely practice its in the effort 
to learn to sail 

In the 
or technical data—it is not the language 


= 
yo 


teachings 


case of industrial know-how 


r an artistic mode of expression which 

important. Rather it is the ideas 
or teachings—be they secret processes, 
tolerances, formulae or whatever—which 
are important. Hence, no one ever copy- 
rights technical data which he wants to 
preserve for his own use. 

lhe Government’s effort to cast tech 
nical data in the mold of a copyright 
problem is erroneous and dangerous to 
industry. It is a diversionary tactic be 
cause the average busines man is likely 
to conclude that if the data can’t be 
copied, his ideas and techniques are 
safe from the copycat 

This is ind to fall for this 
approach is, to revert to military an 
alogy, like admitting a Trojan Horse 
behind the lines 


not so, 


2—Supplementary Source 


Is the solution of the technical data 
blem allied with Government poli 
controlling Supplementary Sources? 
Because the term “Supplementary 
Souce is often misunderstood, I 
hould explain that I use it in the 
sense of one who is producing under 
nse the proprietary right or article 
f ano called the Prmary Source 
Perhaps it would be clearer to refer to 


North American Reactor 


Power reactor for production of heat energy is being built by North American Aviation, 
Inc., for the Atomic Energy Commission in the Santa Susana mountains 30 mi. north- 


west of Los Angeles. 


Graphite is the moderator (or throttle) of the thermodynamic 


cycle, and molten sodium metal is the heat transfer medium for cooling the reactor and 
transferring its heat to the power producer. Output of the finished reactor will be about 
20,000 kw. as useful heat; estimates show that about 7,500 kw. of electricity could be 


generated from that heat output. 


Chief feature of the sodium-craphite reactor is its 


flexibility—it can be used to produce heat, plutonium or uranium-233, Structure at left 


is the core cavity liner 





NEW ROLLCO HAND TOOL SIMPLIFIES 
DU PONT RIVETING INSTALLATIONS 


*Designed at Du Pont’s Mechanical Development Laboratory 


Here is how easy it is to use this 
electrically powered tool: 


1. Set controls on tool’s mobile unit. 
2. Press spring-loaded tip of hand tool 
against head of Du Pont Aircraft 
Rivet, seating rivet firmly. 
Pressure trips micro switch and cur- 
rent flows, pre-heating rivet. After 
one-half second pre-heat, additional 
heat is induced to expand rivet. Each 
rivet is set uniformly and securely — 


® Operator inserts rivet with one hand, 
quickly sets it with the other. Up to 20 
Du Pont Rivets a minute can be set with 
the Rollco tool. No after-finishing needed. 


without after-finishing. A winning 
combination of simplicity and effi- 
ciency. 


New Rollco Tool Gives— 


BETTER RIVET SEATING . . . positive 
pressure on rivet is needed to turn 
on current. Result: Rivet is firmly 
seated; pressure helps to hold parts 
together. 


UNIFORM EXPANSION .. . heating 
isdone in twostages— pre-heat brings 
rivet near point of expansion; final 
heat expands it. Result: Every rivet 
is set uniformly and securely. 


HIGH SPEED ... The Rollco is a one- 
hand tool . . . electrically powered. 
Result: Operator can expand up to 
twenty rivets in a minute. 


MINIMUM MAINTENANCE .. . Too! is 
equipped with special alloy tip. Re- 
sult: Tip life is one hundred times 
greater— without redressing. 


For information and specifications 
on this new tool, or on Du Pont Air- 
craft Rivets, write E. I. du Pont de 
Nemours & Co. (Inc.), Explosives 
Department, Wilmington 98, Del. 


DU PONT AIRCRAFT RIVETS 


GU POND A Product of Du Pont Research 


BETTER THINGS FOR BETTER LIVING... 


THROUGH CHEMISTRY 





Purpose of NSIA 


Founded in’ 1944, the National 
Security Industrial Association considers 
itself a link between industry and the 
Armed Forces. 

It is not a lobbying or pressure group 
and does not maintain its Washington 
ofhices and staff merely to represent in 
dustrial interests in the nation’s capital. 
Rather, NSIA says, it “provides the 
Department of Defense with access to 
America’s pool of industrial ability and 
experience.” 

NISA now has more than 600 member 
companies, including a substantial part 
of the aircraft industry. Here are its pur 
poses, as stated in the by-laws: 

@ To establish a close working relation- 
ship between the Department of Defense 
and industrial concerns to the end that 
the national welfare is protected and 
advanced. 

@ To provide mutual understanding be- 
tween the Department of Defense and 
industrial concerns of problems of each 
to the end that such problems can be 
met through cooperative effort between 
the Department of Defense and industry. 
@ To provide and give direction to scien- 
tific research in all fields which affect the 
maintenance and growth of the Depart- 
ment of Defense. 

e To assist the Department of Defense 
with technical information relating to 
industrial experience and practice. 











them as Proprietary Source and Licen 
see.) 

Government representatives _ have 
usually contended that there is little 
relationship between the two problems, 
and have concentrated upon technical 
data in recent years on the assumption 
that Supplementary Sources will be 
tackled later, maybe. 

On the contrary, industry takes the 
position that the two are inevitably in 
terwoven and should be considered 
and solved together. The reasons for 
this view are easy to understand. 

The only category of Technical Data 
which industry by and large seeks to 
protect is manufacturing data—i. e. in- 
formation regarding the manufacture 
or production of supplies or materials 
and processes used in connection there 
with. 

The Government has no need for 
manufacturing data except for the pur- 
pose of handing it to another manu- 
facturer. So it follows that industry 
must appraise each Government demand 
for manufacturing data from the point 
of view that the data may be used by 
the Government to create or strengthen 
a competitor. 

Since contractor resistance to sur 
rendering its know-how is based on fear 
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A pattern for Safety 


THOMPSON 
Extra-Landings 
TREADS 


Engineering and producing the safest treads 
for year ’round service is the year ‘round 
pattern at Thompson...the world’s largest re- 
treader of aircraft tires. Devoted exclusively 
to retreading, Thompson has the so/e interest 
of providing airlines with the finest retreads 
and top-caps available. To insure fast, depend- 
able service, Thompson has plants located in 
San Francisco, New York and Miami. 


THOMPSON AIRCRAFT TIRE CORPORATION 
WESTERN PLANT SOUTHERN PLANT EASTERN PLANT 


18th and Minnesota Streets ry International Airport * 530 Ray Street 
San Francisco 7, California Miami 48, Florida Freeport, New York 
Mission 7-7320 TUxedo 8-168] FReeport 9-8100 








. 4 propeller pitch control transmission 
assembly for Beech Aircraft Corporation. 


In order for the hydraulic motor 

to function properly, the tolerances 

on practically all of the dimensions 

had to be held to within .0001” or .0002” 
for squareness, parallelism 


and concentricity. 


INDIANA GEAR 
INDIANA GEAR WORKS, INC. - INDIANAPOLIS, INDIANA 
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that the know-how will be used against 
the contractor, it is perfectly natural that 
he is going to want assurance either that 
the Government will not hand the 
know-how over to another manufacturer, 
or that if it does, the owner will re 
ceive adequate compensation. 

The best way I know of to satisfy 
this need and allay this fear is to estab 
lish fair and reasonable rules covering 
the creation of licensees and the com 
pensation to be paid the proprietary 
source for the use of his property. It 
is our contention that, with such assur- 
ance in hand, the presently complli- 
cated problems pervading the field of 
technical data would vanish like the 
morning fog under a July sun 


3—Competition With Licensee 


Should the Government promote 
competition between the Proprietary 
Owner and his licensee? 

Or, as Government representatives 
might prefer to word this issue 

Is it legitimate practice for the Gov- 
ernment to transmit the technical data 
of one manufacturer to another manu- 
facturer to establish or strengthen the 
latter as a competitor? 

It is assumed in either case that the 
proprietary owner has not consented 
willingly to the use of his data by an 
other. 

It is the present attitude within the 
Department of Defense that this issue 
must be resolved in the affirmative 
They find substantiation in a distorted 
interpretation of a sound principle em 
bodied in the Armed Services Procure 
ment Act 

That Act encourages competition by 
requiring use of advertised or public 
bids for Government procurement ex- 
cept in 16 specific circumstances where 
procurement by negotiation is per 
mitted. This, as they sav at the Penta 
gon, is a Congressional mandate to 
‘maximize’ competition 

So marching forward under the ban- 
ner of “maximization,” they leap to 
the conclusion that your property must 
be handed to me so that I can better 
compete with you. I know of a num- 
ber of Congressmen who would be 
quite surprised to learn they had voted 
for any such principle. 

Actually it is quite apparent that 
what Congress intended to encourage 
was the traditional American concept 
of competition—a Ford vs. a Chevrolet; 
a Douglas transport vs. a Lockheed; 
one building contractor vs. another—not 
an owner of property against his li- 
censee, 


4—Classifying Data 


Should Technical Data be classified 
and administered from the standpoint 


of 
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A. The rights to be granted 
Limited or Unlimited 

B. The char icter of the data? 
erational vs. Manufacturing 

C. Some ‘ther? (Copyrightec 
Noncopyrighted 

At first this d 
pear to be a fundamental issue, and no 
doubt it should not be. Nevertheless a 

I 


large amount of heat has 


impression es not ap 


ecn gen 
about 


crated in arguments revolving 


nis issuc 
under 
ago pro 


\\ hiting dr ift, 


Che so-called 
consideration about two years 
vided that all technical data desired by 
the Government should be delivered 
with either limited rights to use or un- 
and 
1STeE Im 


limited rights—as the contractor 
the Government should 
plicit to this approach was the assump- 
that the contractor would be ex- 
pected to seek a limited rights protec 
tion only for data which in the normal 
operation of it business it would safe 
guard from use by others in industry 
[his draft represented a logical and 
ipproach, but was rej ted 
Defense ror 


iuse of the 


tion 


casonable 
Department rf 
whom it was prepared) “be 
idministrative burden of policing the 

to which the data might be put.” 

On Dec. 1, 1954, the Defense Dept 
irculated a brand new draft of 
nical data regulation Act ‘ 

ompanying statement, its philosophy 
was said to be “(1) limit requirements 
I data to that whi h IS at tually needed 
nd (2) call for data of a kind which 

useful only fe the purpose for 
vi hic h needed ‘ 

It went on t If data 
only for instructional, operational o1 
hould not 
manufacturing information of 
i proprietary nature. If data is really 
needed for manufacturing purposes, it 
should disclose all that is necessarn 
the contractor id tl OVE 
hould 
quisition, paying I 
ping any data whicl oprietan 

Unfortunately, gulation itself 

iled completely to put into practice 

lofty principles of its foreword, and 
tandably 
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1 tech 


ording to an 
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maintenance purpose it 


ontam 


, and 
mment 
negofiate he ern for its 
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istry W und critical of 
it. 

Recently, sentiment in the Defens« 
Dept. has swung toward classifying all 
technical data as copyrightable material 
(whether it is copyrightable or not) and 
then providing an elaborate set of rules 
governing th under 
which the data may be copied, but ig 
g any protection for the substan 
tive ideas or teachings of the data. This 
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Capital Airlines 


oD, 
The Most 0&4 Lf, 


Aircraft Seats 
in the World... 


Aerotherm seats styled by 
Charles Butler Associates 
provide the ultimate in 
beauty, restful comfort and 
convenience. Design innova- 
tions include integral tables, 
contoured comfort with an 
open invitation to passenger 
relaxation. 

Structurally, they are de- 
signed to assure safety fac- 
tors in excess of conventional 
requirements. 

Why not contact our pro- 
ject engineers for your air- 
craft seating requirements? 


Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONN 
THERMIX CALIFORNIA, INC. 5333 Sepulveda Bivd 
Canadian Affiliates: T.C. CHOWN, LTD., Montreal 25, Quebec 
MANUFACTURERS 


Culver City, Calif 


THE AEROTHERM CORPORATION 


BANTAM, CONN 
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Scandinavian 
United Air Lines Swissair Airlines System 


Simulators for the DOUGLAS DC-6B 








u. s. gy = Air Force 


Simulator for the 
FAIRCHILD C-119 FLYING BOXCAR 


—_— 
U.S. yi Navy 


Simulator for the 
McDONNELL F2H BANSHEE FIGHTER 


\ ae 


u. +. om? — air Force 


Simulators for the BOEING B-52, B-52C, 
and B-52D STRATOFORTRESSES 














Pan American KLM \—— 
Pan American World Airways 


Simulator for the BOEING STRATOCRUISER 


World Airways 
Simulators for the DOUGLAS DC-7C 


Royal Dutch Airlines 


u. 5. gp = air Force 
Simulators for the CONVAIR B-36 BOMBER 








vu. 5. ge = Air Force 


Simulators for the 
DOUGLAS C-124 GLOBEMASTER 





Air France Air France 
Simulator for the LOCKHEED Simulator for the LOCKHEED 
1049G SUPER CONSTELLATION 1649 SUPER CONSTELLATION 





U.S. = ‘om = air Force 


Simulators for the 
DOUGLAS C-118 TRANSPORT 


u. $s. “ome = air Force 


Simulators for the LOCKHEED 
RC-121D FLYING RADAR STATION 


CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT LICENSED 
UNDER BASIC PATENTS OF R. C. DEHMEL & CURTISS-WRIGHT. 
CANADIAN LICENSEE: CANADIAN AVIATION ELECTRONICS LTD., 

MONTREAL. BRITISH LICENSEE: REDIFON LIMITED, LONDON. 
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U.S. —S- Air Force . 


Simulators for the BOEING C-97, C-97C, 
and KC-97G STRATOFREIGHTERS 


U. 3. yee Air Force 


Simulators for the 
BOEING B-50 SUPERFORTRESS 





United Air Lines 
Simulators for the CONVAIR 340 








vu. $s. ‘™ = ir Force 


Simulators for the LOCKHEED 
C-130 TURBOPROP TRANSPORT 





U. s. <— Air Force 


Simulator for the CONVAIR C-131 
FLYING SAMARITAN TRANSPORT 


ELECTRONIC 


aircraft operation 





For safety and cost reduction 
in commercial and mittary 


Electronic Simulators, built by Curtiss-Wright, save 
millions of dollars, thousands of man-hours. 


One of the greatest single factors in im 


proving safety, and at the same time 
saving literally millions of airline and 
military dollars, is the growing worldwide 


acceptance and demand for Electronix 
Flight Simulators developed by Curtiss 


Wright. It costs approximately $400 to 
keep a four-engine aircraft aloft for an 
hour. But for less than $30 per hour, 
pilots and crews can “fly” the Electronic 


Simulator built by Curtiss-Wright—gaining 
experience identical to actual flight 
without ever leaving the ground re 
easing multi-million dollar equipment for 
earning, not learning. U.S Air Force 
studies show that at a single training 
base, over $4,000,000 per year is saved 
by Simulators. 

4 Simulator is constructed around the 
actual crew compartment of the aircraft 
it represents, complete with all instru- 
ments and controls. The physical resem- 
blance stops here . . . but not the realism 
The Simulator a complex arrangement 
of analog computers that actuate, through 
sattesabilinidiann, all controls and instru 
ments faithfully reproduces the flight 
characteristics, the engine and aircraft 
sounds of the prototype. For all practical 
purposes the pilot is flying. The feel of 
flying is in the response of his controls 
His instruments are in action. A “trouble 
console can present him with problems 
he might not encounter in months of 
actual experience — ice, snow, sleet, mal- 
function of equipment, turbulence. Vary- 
ing sounds warn him of trouble. Red 
lights tell him of danger. 

And to familiarize crews with the 
weather, geography, seasons which they 


DIVISION 


CURTISS: wRiGiit 


CORPORATION + CARLSTADT, N 








Tee: ere 


will later experience, the Simulator can 
reproduce any route in the world, all navi- 


gational problems, complete to such 
things as radio static — at the flick of a 
switch 

So effective is flight simulation, and 
so vital to the economics of crew famil- 
iarization, that the Air Force has specified 
Simulators for every operational aircraft 
type scheduled for production. Curtiss- 
Wright now has sixteen military and six 
commercial Simulator types in production 
and service. Major world airlines, as well 
as the military, have ordered and re- 
ordered Simulators — the most effective 
and economical means of developing 
skilled crews. 

Only through electronics is such flight 
reproduction possible. Only Curtiss-Wright, 
with basic patent rights in this field, and 
its licensees, build Simulators, and Dupli- 
cators, for both the Armed Services and 
commercial airlines of the world. 


ENGINEERS * TECHNICIANS + SCIENTISTS 
The Curtiss-Wright Electronics Division 
has permanent career positions open for 
specialists in aerodynamics, engine per- 
formance analysis, aircraft systems design, 
advanced control systems design, servo- 
instrumentation, 
digital computers, and motor-tachometer 
generators. Personal and_ confidential 
interviews will be scheduled only after 
receipt of complete typewritten resumes, 
giving full detail of education, past ex- 
perience, and current earnings. Resumes 
should be directed to Dept. COR 56, 
Curtiss-Wright Corporation, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


mecnanisms, circuus, 


YOUNG MEN! 
JOIN THE U.S. AIR FORCE 


investigate Career Opportunities 
At Your Nearest Recruiting Office 
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American Electric Model 201D 


HYSTERESIS SYNCHRONOUS 
MOTOR FOR REFERENCE 
TIMING APPLICATIONS 


This totally enclosed miniature hyster- 
esis synchronous motor develops 5gm. 
cm. minimum torque, operates at 
12,000 r.p.m. synchronous, continuous 
duty on 115 V., single phase, 400 cycle 
ac. Ambient temperature range 
is —55°C to +65°C. Diameter: 1.450” 
Length: 1.562. Weighs only 5.5 oz. 
Built to MIL M 7969 specifications. 


Many Other Models Fully Developed 
American Electric Miniatures are avail- 
able for operation on 60, 400, 1600, or 
2000 c.p.s. or on variable frequencies 
from 320 to 1200 c.p.s. 


TWO TYPES: 

INDUCTION — Output torque range from 1% 
in. oz. to 120 in. oz. 

SYNCHRONOUS (Hysteresis or Reluctance 
Models) Output torque range from .01 in. 
oz. to 16 in. oz. 

Ask for quotations on special requirements! 


<e 
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MODEL 182DA AXIAL FAN 


MOTOR — Totally enclosed, | MODEL 430 AIRCRAFT DRIVE 


pane! mount, screened intake, | MOTOR—1/12 h.p. 11,000 
high temp. operation 20 CFM | f.p.m. Tefion insulation 
W.A.F.M. at free sir. 0.0 —65° F. to + 160° F. Com- 
1.45”, 115 V., single phase, pletely qualified to MIL 
400 cycle, or variable fre- | 7969 specs 






quency models 





MODEL 323 ELEVON ACTU- 
ATOR —Develops 4% h.p. at 
11,200 rpm. 200 V. line-to- 
line, 3 phase, 4 wire, 400 
cycles. Teflon insulated for 

65°F. to +-160°F. opera 
tion. Meets MIL M 7969 
specifications 


FIELD ENGINEERING OFFICES in all 
major industrial areas in the United 
States and Canada. 


MODEL 313 COMBINATION 
DRIVE & BLOWER —', hp. at 
7200 r.p.m. 400 cycle, 3 
phase, 200 V. Continuous 
duty. Meets al! general MIL 
specs 





ee 
. CH SOOHSHHHHEHSEHSHEHHEHEHEEHEEESHEHHOHSHHHSOHOOHSEESEEEEOESEHHHOEHEEEOO EET OEE EOOOEESESEOS 


American Electric Motors, Inc. 


Miniature Cc mponents Division of 


MERICAN 


ELECTRONICS INC. ) 


—D 


elegraph Road 


Los Angeles 22, California 


to aid in overhaul, maintenance, opera- 
tion, manufacture, or whatever. Hav- 
ing so classified the data, it should then 
be administered according to its in- 
tended purposes, and it should be paid 
for and disposed of according to its 
value in the market place. 

This is the philosophy claimed for 
the Dec. 1 Defense Dept. draft and 
embodied in the NSIA draft of last 
July. Curiously enough, the DOD has 
shown signs lately of brushing off this 
concept on the excuse that industry is 
opposed to it 


5—Compensation for Data 


A. Should the Contractor be com- 
pensated for Technical Data furnished 
to the Government? 

B. If so, how? 

As a matter of principle, the Gov- 
ernment will agree that industry is 
entitled to compensation. As a mat- 
ter of practice, it will pay compensa- 
tion only after exhausting every avenue 
of legal and economic pressure to get 
the data free. 

If you think this is an exaggerated 
statement, consider these examples. 

e First. By revision of 1 Sept. 1955, 
AFPI 7-104.59 requires the insertion 
of the clause set forth in ASPR 9-112 
in all fixed-price supply contracts un 
der which any kind or amount of tech 
nical data is called for. For the uniniti 
ated, this means that the contractor is 
required to surrender such data for 
iny governmental purpose including 
disclosure to other contractors for sup- 
plying the items covered thereby. (See 
Secretary Pike’s interpretive memo of 
7/13/55 to the Assistant Secretary of 
the Army) 

e Second. Some members of the As- 
sociation report the receipt this sum- 
mer of notices from the Air Force that 
no bids or proposals will be accepted 
if any of the accompanying drawings 
or data are submitted in confidence or 
marked “proprietary.” 

Compliance means that one must 
count as part of his cost of trying to 
do business with the Air Force, the 
loss of all proprietary rights included 
in bid data. This can be quite a 
penalty—particularly for the unsuccess 
ful bidder! 

Now, assuming that the Government 
wants some technical data which it has 
not been able to acquire free, we come 


to the second part of this issue. How 
much compensation will it pay? 
There is considerable uncertainty 


over this point, but this much seems 
clear: The Government will pay the 
cost of copying the data and shipping it. 
But, of course, such payment is by no 
means representative of the inherent 
value of the information. 

It is industry’s position that it should 
be compensated for the value of the 











property conveyed, and that in arriving 
at such value it is proper to take into 
consideration not only the cost of ac- 
quiring the information but also the 
detriment that may result to its competi- 
tive position. This compensation could 
take the form of a lump-sum payment, a 
royalty or production fee, or a priority 
in the award of orders for his product. 

The lump-sum payment is not often 
practicable owing to the uncertainties 
surrounding the future use to be made 
of it. The owner tends to conjure up 
all manner of uses to which the data 
will be put, whereas the Government 
professes a very dim view of its utility. 

Monetary payments in the nature of 
fees measured by articles produced with 
the aid of the data, or a preference in 
the placement of Government orders 
are more practical methods of com 
pensation. 

Most manufacturers will prefer a 
high level of operations in their own 
plants to an income based on another’s 
production. This objective should be 
encouraged by the Government as an 
incentive toward continuing progress 
in the development of superior goods 

However, the Government seems to 
shy away from any agreement to give 
priority to the owner of the technical 
data. They act as if it were somehow 
immoral to agree, as a condition of put 
ting a licensee in business, that the 
proprietary owner get a preference in 
orders for his own product. And this 
notwithstanding the fact that if the pro 
prietary owner should refuse to sur 
render his property, there would be no 
other source with whom he could be 
compelled to share orders for his prod 
uct. 

The Government is likely to 
that it can’t agree to any division of 
business, because it must be free to 
place future orders with the lower bid 
der. But this is neither reasonable nor 
fair to the proprietary owner Price 
competition should never be a factor in 
awarding business between a_ proprie 
tary owner and his licensee. 

Licensees who get into volume pro 
duction should and do manufacture at 
lower unit prices than their licensors 
particularly when equipped with Gov 


irgue 


ernment-owned, rent-free plants and 
tools 
6—Government’s Right 

Should the Government seek for it 
self the unlimited right to use all 
technical data? 


We can narrow this issue by ruling 
out that large portion of technical data 
which is noncontroversial—to wit: main 
tenance, evaluation indentification, op 
erational, etc. All that remains is that 
portion which the manufacturer normal 
ly safeguards—or manufacturing data 

Thus defined, this issue is the epitomy 
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OPINDOC 


Combine the experience and confidence of a battle-trained 
jet ace, the scientific approach of a test pilot and up-to-the- 
minute knowledge of what makes a Scorpion F-89D 
interceptor “‘tick” and you have the Northrop Operational 
Indoctrination man. “Opindoc” men are among the many 
types of Northrop field specialists who work with Air Force 
pilots and technicians to develop peak tactical superiority 
for the rocket-armed Northrop Scorpions which now form 
our first line of defense against enemy air aggression. Their 
counsel is an important part of weapon systems engineering 
at Northrop Aircraft. Northrop is producing the famous 
Scorpion F-89 series; a new intercontinental A-bomb 
carrier, the Northrop Snark SM-62 pilotless bomber; 
and many other closely-guarded weapons for America’s 
arsenal of defense. In accomplishing such strategic 
objectives Northrop has, since 1939, led the world in the 
design and production of all-weather and pilotless aircraft. 


, NOR THROP 


IRTHROP AIRCR INC * HAWTHORNE, CALIFORNIA 


i, ioneer Builder All Weather and Pilotless Aircraft 














(2) 


The culmination of a Swedlow-spon 
sored development program extending 
over several years, s involves the 
molecular rearrangement of acrylic sheet- 
ing by mechanical stretching, improving 
toughness, resistance to solvent and stress 
crazing, reducing notch sensitivity and re- 
sulting in a substantial saving in weight. 

Aircraft sighting panels using stretched 
acrylic (MiL-P-8 1 84) sheeting (48 x 48 x 
350) are currently being produced by 
Swediow for the new supersonic F-102A 
all-weather Air Force interceptor now in 
production at the Convair Division of Gen- 
eral Dynamics Corporation. 

For information on Stretched Acrylics” 
and other plastic glazing materials, Con 
tact the Swediow plant nearest you. 


_~———— 
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<2 oa , CALIFORNIA 
* YOUNGSTOWN 
PRGA 5m at IN , OHIO 
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of the whole contoversy over technical th ve right 
data. In considering it I should lke 1s 
to put aside all thought of legalistic too On : t 
rights and duties, powers or privileges. propert hat t 
Instead I ask that vou think of this  cvaporate upor 
issue on the high plane of statesman Lhe o ihe 
ship. In such rarefied strata, the ulti- to keep th 
mate test of any policy should be—! [he second ind gC 
it the best for the country? Not—is it tion arises from the fact that the 
best for a few companies or a few tim nd circ , 
Government officials—but for all the nment ha a fi 
country , 

So then, the issue becomes: Is it in n net nm t 
the best interests of the country that me h 
the Government seck for itself the the bits and p I 
unlimited right to use all technical the Gove! 
data? haphazardly wi otl 

We think the answer is “No.” tract but al ‘ — a “ 

In developing our reasons for thi yperation an¢ tance ich 1 a 
conviction, I can do no better than to g licens 
quote from the NSIA letter transmitting 
our proposed regulations on ‘Technical hu 
Data and Supplementary Sources 1 techn 
Secretary Pik« { nadit 

“In his letter of Jan. 5, 1955, to fair both to G 
Secretary Wilson, President Kisenhows Both part not ech 
summarized his Vicws On the countn t ' 





needs in military strength, and listed 
four considerations applying more speci id 
fically to our military preparations. ‘The  detrim 
second and third were 


‘True Security’ 


“Second, true security for our countt t Kn 
must be founded on a strong and ex 
panding economy, readily convertible t sup dade, . 
' the tasks of war We | © thst these commer 


if “Third, because scientific progr 





D cxerts a constantly increasing influenc it 
i upon the character and conduct of wat g 
} and because America’s most precious 





} 


POSSESSION 1S the lives of her citizens, we 5 
should base our security upon militar 

: formations which make maximum use of n 

i science and technology in order t 

| minimize numbers in men.” => wag For the design, 

x Hy said later in the Saliic kk ttcr tal oan _— 2 o = engineering and 

“We can never be defeated so long thn 

as our relative superiority in productive nether OF r' oa ot N manufacture of 

capacity is sustained.” ny ! electro-hydraulic 

We wholeheartedly endors« Mi ’ 

Eisenhower's views Moreover we ai by th om r the G ment ' servo valves 

convinced that the surest wav ft m tl and actuators. 

achieve enduring industrial strength 1 quant niet ' 

‘ { to preserve our traditionally free, p 





vate and 


competitive 


each member 
the incentive 


has the 
to excel. 


CCOTLOTAHNN wher 


opportunity and 


In this econom 


of ours, industrial know-how is one of 


1 manufacturer's most valuable asset MO oO G 


in the competitive struggle to survive {*. 16 Parts Sale 


Its recognition and protection as a fort 


VALVE CO., INC. 
of private property is essential to that \pproximat th o1 * PRONER AIRPORT 
healthy industry upon which depend | Curt U-4 ) N.Y 
in turn our national defense ld by the USAT D A Ts 

Our analysis of the industrial know t +. M 
how problem shows it be be in essen t t Sh AF Depot, O 
; 1 conflict between two basic condition Det ( ting I 


—— 





“First, from the manufacturer's point trol 
of view, know-how is a form of prop t t NIHPR Rut HH 1) » 
in which he is entitled to substantial! © 






AVIATION WEEK, November 7, 1955 








MODEL 501 PERFORMANCE 
0.540 Ib. /hr./eshp. 
0.552 Ib. /hr. 
0.566 Ib. /hr. 
0.589 Ib. /hr. 


eshp. 
eshp. 
eshp. 


@ 10,000. 





Engine rpm. is constant 13,820 except for ground idle 


Max. dimensions: 145 in. long, 27 in. wide, 36 in. height. 


./hr./eshp. 








Allison’s 501: Experience Backs Civil Air 


By David A. Anderton 

Indianapolis—The Allison Model 501 
commercial turboprop to be delivered 
to the airlines in time for 1958 opera- 
tions will be supported by an impressive 
backlog of inflight experience. This will 
total 500,000 hrs. by the time paving 
passengers are riding the first American 
turboprop transports. 

I'he Model 501 that goes into airline 
service will be the product of approxi- 
mately 12 years of Allison experience 
with turboprop development that began 
with the Navy’s 138 and T40 program 
in 1946. 


Flight Experience 


Most of the flight experience will 
come from Tactical Air Command's 
operations with the Lockheed C-130, 
powered by four Allison T56 engines, 
the military counterpart of the Model 
501. 

Supplementing this logged time 
will be the flight time of engines in 
the two Convair YC-131C_ transports 
operated by Military Air ‘Transport 
Service and Allison’s own ‘Turboliner, 
a re-engined Convair 240. 

‘Test runs on the ground simulating 
sea level and altitude conditions—now 
totalling over 45,000 hr. for all Allison 
turboprops—will be further increased 
during the next three vears. 

his strong foundation of test work 
is one of the two major factors behind 
General Motors’ backing of the com- 
mercial turboprop engine. The other 
is the design of the engine itself to 
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criteria purposely set above those for 
contemporary engines. 


Engine Layout 


Both the Model 501 and the 
military version are built to the 
basic formula: a high _compression 
ratio, single-spool power section joined 
to a gear box by an extension shaft and 
two struts. 

Air entering the annular 
passes through a 14-stage 
into a cannular combustor 
with six burners. ‘The discharge from 
the burners drives a four-stage turbine 
coupled to the compressor shaft. 

This power package delivers 3,750 
eshp. at takeoff for a drv weight of 
1.750 Ib. Its length is 145 in.; width 
27 in., and height 36 in. All operating 
regimes except ground idle are at a 
constant 13,820 engine rpm.; on the 
ground, the engine rpm. can be dropped 
to 10,000. This means that the pro 
peller will be turning at only 740 rpm., 
as compared with 1,020 rpm. for take- 
off. 

Fuel consumption at sea level static 
conditions is 0.54 Ib. per eshp. hr., 
which corresponds to 2,025 pounds 
per hour per engine, or 8,100 Tb./hr. 
for a four-engined installation like the 
Lockheed Electra. For cruise at 50% 
power, this figure drops to 1,590 
Ib./hr./engine. 


l 56 
samc 


inlet 
compressor 
assembly 


Compressor Design 

Key to the overall performance of 
the engine is its single-spool, 14-stage 
compressor designed to a compression 


ratio exceeding nine to one at sea level 
static conditions. 
Choice of this 
ratio as a design made by 
J. C. Fetters, engineer, 
power turbines, for Allison’s first turbo- 
prop, the T40.  Fetter’s chief 
was the prospective competition he 
saw between the turboprop and_ the 
compounded reciprocating engine for 
future commercial transport use. 
Before the end of the war, 
had run its V1710 engine as 
pound engine, feeding exhaust gas 
energy back to the crankshaft through 
coupled turbines. On the test stand, 
the compounded V1710 had touched 
3,000 hp. and shown specific fuel con 
sumptions as low as 0.38 Ib./hp./hr. 
“But the more we looked at it, the 
more we analyzed. the new gas turbine 
power plant,” said D. D. Gerdan, di- 
rector. of engineering, “the more we 
became convinced that we would have 
to abandon this advanced piston engine 
and start up a turboprop engine that 
would do as well, or preferably better.” 
That decision led to the T40 and 
the later engines in the Allison series. 
Compressor housing for the 501 is 
made of four steel forged quarter-seg- 
ments, bolted together in __ pairs 
permanently. This is one of the differ- 
ences between the 501 and the T56 
engine, which had a two-piece welded 
compressor housing. At the same 
time Allison went to the forged quad- 
rants, they were able to change the 
material to an alloy that had the same 
coefhcient of expansion as the com- 
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Design 


pressor blades. ‘This in turn mac 
possible to reduce the blade clearance 
and the engine picked up about 150 
hp. from that change 

Stator assemblies are made 
rmgs and held in channels in eacl 
housing half by five bolts. Interstag 
seals, made of soft aluminum, are suy 
ported by the inner rings of the stato 
assemblhic 

Blade tip clearance from the housing 
is held to a minimum by the use of 
a special mixture of asbestos and alumi 
num polyvtherm paint, which is spraved 
on, baked and ground to a final dimen 


} ly 
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sion and finish. 
lifth and tenth stage of the com 


? ’ 
© 


SS 
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pressor are bled for starting and 
ground running in the 10,000-rpm 
regime his means that the outlets 
for the bleed air had to be manifolded 
and discharged outboard of the nacelk 
1 condition Allison was not required 
to mect on the 156 

Airflow capacity of the compressor at 
standard sea level static conditions cx 
ceeds 30 pounds per second 





Diftuser-Combustor 


Ihe air leaves the fourteenth stag 
of the compressor and enters a welded 
steel diffuser that directs the air to th 
combustor section. The diffuser is also 
a structural member that supports th 
compressor rear bearing, seals, diffuses 


scavenge oil pump and the six fucl 


a 


nozzles 

Six separate burners are housed in a 
single annular chamber formed by onc 
piece outer and inner casings. Cross 








ie Bc tee 





SIMULATED SERVICE test is being run on this 501 to an airline composite schedule. 
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LEAR YAW DAMPER ON 


yaw angle (degrees) 
nose right 


nose left 


YAW DAMPER OFF 


seconds 


The NAA data presented here show 
the difference in damping time between 
Lear Yaw Damper ‘‘off’’ and Yaw 
Damper ‘‘on"’ operation, starting from 
steady side slips with full rudder, at 
9 Mach number, altitude 40,000 feet 


to increase ‘kill’ probability 


Weapon system design combines many arts for the purpose 
of annihilating the enemy. The spectacular stabilizing 

effect of the Lear Yaw Damper on the flight path of the 

F-86D Sabre is shown in the above curves prepared by North 
American Aviation, Inc., for the enlightenment of fighter 
pilots. “From these data,” says NAA, “it is clearly seen why the 
yaw damper is an essential device to make your airplane a 


more effective and efficient rocket firing platform.” 


LEA RQ Grand Rapids Division/ Grand Rapids, Michigan 


iP.@ 


LEAR PITCH, ROLL, AND YAW DAMPERS ARE AVAILABLE IN ELECTRONIC, MAGNETIC, AND TRANSISTORIZED VERSIONS, ENGINEERED TO THE PERFORMANCE OF THE CENTURY SERIES FIGHTERS 





ALLISON 501 and turboprop propeller as 
they would fit into Lockheed Electra. 


over tubes carry the fire from the two 
diametrically opposite cans with igniter 
plugs to the other four burners. Fuel 
nozzles protrude to the center of each 
burner liner dome. 

Outer casing of the combustor is 
steel and serves as the supporting struc 
ture between the @iffuser section and 
the turbine. 

Allison’s exhibit at the recent IATA 
meeting had a collection of comparable 
“hot” parts, new and after considerabk 
running. The combustion liner shown 
had a total time of 1,030 hours: onl 
1 discoloration of the metal showed that 
it had been used. There was no pet 
ceptible distortion. 

Because the final choice of fuel for 
commercial operations still seems to be 
undecided, Allison engineers have d 
signed a second ignition system for 
kerosene. Originally the [56 combus 
tion svstem was designed for JP4 
which will be the militarv service fuel 
“Evervbodv seems to think vou can 
fill the tanks with JP-4 or kerosene, and 
light the fire,” said Fetters. “It’s not 
that simple.” 


Turbine Section 


All four turbine wheels are splined 
on a common shaft; the assembly 
made of heat resistant stainless stecl 
First three stages have turbine blad 
cast from GMR-235, a special allo 
developed by metallurgists in the Gen 
eral Motors’ research laboratory. GMR 
235 has high temperature properti 
superior to any known material suitable 


AVIATION WEEK, November 7, 1955 


“pegs 3S ARI Sy We pte 


14 Stage Compressor 


Bottom: Mounted 
Power Section 
Accessories 


SPINNER hides 501 engine 


behind its 


4 Stage Turbine 


6 Inner Burner 
Cannular Combustor 
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diameter. 
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WHEREVER YOU FIND AIRPOWER, 
you’Lt FIND LINK! 


Now, a new ally for USAF student pilots. 
It’s Link’s latest—the ME-1 Twin Jet Trainer. 


This new basic trainer makes it possible for the 
fledgling pilot to take a big step forward in the mastery 
of the techniques of twin jet flight. 


As in actual air training, both instructor and pilot 

“fly” side by side at dual controls in the ME-1. Realism is 
duplicated to the point that for the first time in any ground 
training device, actual ‘‘G”’ forces are reproduced in the 
cockpit and corrolated with conditions of flight. 


Here again, Link precision engineering is keeping pace 
with aviation progress . . . helping to provide 
better trained pilots for America’s defense. 





BINGHAMTON, NEW YORK |; 


~ ®vesoranyv orf 
@enen at Pmecrtse+onw 


EQutePmMmEentr CORP OR aT: 


Manufacturers of world-famous Link trainers and simulotors (such as F3D, B-47,F-89, 
F2H-2, F2H-3, F-102) © simulated aircraft instruments * specialized computers * servo 
mechanisms * computer components * gear boxes * friction over-drive clutches * precision 


potentiometers * ratio voltmeters * phase angle meters * and other electronic devices 
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CLOSEUP shows six-inner-burner cannular combustor of the Allison 501. 


engine rpm. to 1,020 at the propelle: 
through a two-step spur-plus-planetary 
system. First stepdown is through the 
spur system which reduces input rpm 
by a ratio of 3.125. The second step 
down is the planetary system which 
produces a reduction ratio of 4.33. 

Accessory mounting pads are on th« 
rear face of the reduction gear box 
(he magnesium gear housing keeps th« 
total weight of the box down to 450 
lb. 

\ negative torque signal 
(NTS) is built into the reduction gear 
assembly. The floating ring gear at the 
prop shaft end of the gear box rides 
in helical splines. A predetermined 
value of negative torque will displace 
this ring forward agaist a calibrated 


system 


spring. The motion actuates two rod 


in the gear box nose casting; the actua 
tion operates a prop signal system which 
calls for a pitch change toward f 
ing blade anglk 

Propeller shaft braking yuilt into 
the reduction geat 


ithe 


1 ' 
issempD! ro reduce 


the free-spinning time of the propelle: 


I 
ifter the 


to prevent 


ground 

fully feathered 
Automatic feat! 
provided 


lier leary 
re aul 


engine is shut down 
windmilling either on tl 


in flight 


Testing 
Allison 


28 150-h1 





PICKUP ASSEMBLY 




















TORQUE SHAFT 


REFERENCE SHAFT 





DRAWING shows makeup of integral torquemeter for 
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Allison’s 501 


turboprop engine 


let’s face the 
problem of 


OVERHAUL 
CcosTSs e@eee 


There is always a certain attraction 
about a “bargain” engine overhaul. 
But what is most important. . . first 
cost? . . . or final cost-per-operating- 
hour? Do you realize that the 10% 
to 15°; more you pay for a factory 
authorized Airwork overhaul even- 
tually saves up to 85% of your 
engine maintenance costs... up to 
54°, of your total engine operating 
cost? Do you know how much you 
save by keeping your plane available 
for service? Here are some typical 
cost figures compiled by pilots flying 
Airwork engines: 





Total Hrs 
Approved 


Engine 

Type 

R-985 | 800 3.25 
“R-1830 | 1200 3.00 
1600 2.69 
800 2.22 


Average Cost 
Per Flying Hour 





























Factory new parts; factory-identical 
tools, fixtures and gauges; modern- 
ization overhaul procedures all 
these make Airwork overhauls 
costly at first. But they save money 
for you during the operating life of 
the engine. 


Twin Bonanza and Aero Commander 
operators ... Airwork now overhauls 
your model Lycoming engines! You 
can buy or exchange accessories at 
any Airwork branch office. 


~ Airwork 


CORPORATION 


Millville, New Jersey 
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Pressurization and ; | 
Air-Conditioning Systems ee 


COMPLETE 
ACCESSORY 
SYSTEMS 
FOR MANY 
BASIC 
AIRCRAFT =: 
SERVICES... = 









ASW Equipment 







High Pressure Pneumatics 





Air Turbine Drives 


oO 


Fuel Proportioners 












Valves and Controls 


eae fi" ile 
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fe Builders op systems and components hor aircraht 


















Mode! PCM3 3,000 psi Compressor, Mechanical Fuel Proportioner 
Delivers 11.2 cfm Free Air Equivalent 








Pneumatic Retro Marine Compressor, 2 cfm, 3,000 psi 
D Marker Ejector self-contained, electrically driven 


CO Pe EL To 








Model EA75 Refrigeration System — 
Nominal Flow Rating: 75 |bs./min. 





Modei N15 Air Cycle Machine Model MSGO Air Moisture Separator High Temperstures 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, Long Island, New York e Western Branch: 1800 Rosecrans Avenue, Manhattan Beach, Calif 


















50,000 psi 


Elongation—Inches per inch 


.002 
250 750 


Time, Hours 


500 


.027% / 1000 Hrs. 


1000 


Time-elongation creep curves at 900°F. show high creep resistance of ““17-22-A” (S$) 


9 Mm Ela RRP MAC eae 


.017% / 1000 Hrs. 
(approx.) 


.023% / 1000 Hrs. 


.015% / 1000 Hrs. 
(approx.) 





1250 1500 1750 


How to get high turbine alloy 
performance with low alloy steel 


F you produce gas turbine parts or other parts that 

operate at temperatures as high as 1000 degrees F., you 
may feel you have to use an expensive high alloy steel. 

But you can make parts that will do the same job, and 
save strategic alloys, using ““17-22-A” (S) steel made 
by the Timken Company. 

This steel helps you cut costs because it contains only 
3% alloy. Yet it gives maximum creep resistance up to 
1000 degrees F. The graph above shows it at 900 
degrees F, 

There are other advantages. “17-22-A” (S) resists 
heat checking and thermal cracking. It is readily work- 





TEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


40 





able up to 2300 degrees F. It’s easy to machine and 
weld. And maximum high temperature properties can 
be developed by normalizing and tempering, minimiz- 
ing the possibility of distortion and quench cracking. 

For complete information on “17-22-A” (S) steel, 
and its companion analysis, “17-22-A” (V), recom- 
mended for temperatures up to 1100 degrees F., write 
for Technical Bulletin No. 36A. And for help with your 
high temperature steel problems, call upon our tech- 
nical staff. The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 
““TIMROSCO”. 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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engine. One of the engines was run 
through a succession of five such tests Performance Comparison 
in succession to get some idea of the 
endurance capability of the powerplant Rolls- 
After qualifying on its first run, the Allison Royce Napier Bristol 
ny _ 1 goign a second 501-D13 RB-109 Tyne Eland 4 B.E.95 
O CVdalulate some minor Changes in con 
figuration. After that run, teardown Total eshp.. ayn py myn asia 
and inspection by USAF and CAA per Shaft horsepower. 3,460 Dapp pes ° 730 
sonnel, the engine was put back to Static jet thrust, Ib. 726 1,175 os é 
gether and run through three mor Weight, Ib. 1,750 1,880 1600 aaee 
tests. At the end of that fifth test som Takeoff _ 13,820 18,600 18,500 oo 
of the parts on the engine had in exce Engine type yoo fee nena saat 
of $825 hr. running time. Some parts = 
hed to he replaced because ther ta Reduction gear ratio 13.54 16.1 10.97 11.1 
not satisfactory, but at the end of th Compressor cataanes " vee = 4 
fifth run, there was about 89 percent Turbine oe ’ ; 
of the original parts value left in th Cruise eshp. @ 30,000 ft. end R 
engine 360 mph 1,650 1,910 1,600 3,450 
Subsequently that same engine ha Pounds of fuel/eshp. @ 30,000 
b iE Mas, i 150-hy ft. and 360 mph 0.465 0.408* 0.473 0.400 
een run through nor 
tests for a total of seven such runs Frontal area, sq. ft ane - 
Included among the tests for th * Estimated 
1'56 is the rammed-air condition simi 
lating a full-throttle sca level run on 
standard day at 440 mph. Duration of 1 setting up sentat edt the 1,000-hi in is scheduled t 
the run is for 30 hr., or equivalent to a for simulat yperational flight egin on. During the test the 
flight distance of 13,200 miles. During Out of th ic the requir engine will be exposed to all the not nal 
these tests, the engine delivers a total ments f duran ig f a mid-West weather 
of +500 shaft horsepower to th vcling tl through takeof . 
propeller, the diicience being due t limb, cru t | tay \llison Final Word 
the ram effect of the highsp ed flight purcha | | ib] (-1 3 cell Allison believ« if 1 in n cenviabk 
condition { tdor vith \lod tion with it nmercial turboprop 
Early this year Allison circulated 501 p t t test stan When the engine is ready for 
queshonnaire among the airlines to ai runnil vit] MA ng ! pel ition the vill be bach 





Our extruders have turned out enough 
plastic and rubber extrusions to reach to 
the moon and halfway back. In compil- 





ing this vast experience General Tire’s 


Industrial Products Division has supplied 

| : thousands of original equipment manufac 

a ‘ turers with just about every known type of 
n extrusion. No job is too large, too small 

l\rU U U U U or too complicated for our design and 

| production staff. Perhaps you can benefit 


from the fantastic extrusion mileage we've 
accumulated down through the years 
For literature or further information 


- : 
; Mm a les rod i write to The General Tire & Rubber 


: ' Company, Wabash, Indiana, Dept H-2 
i 

: extrusions: 

WAGASH +HOtaua 


* From Plans to Products 
wa Plostics amd Rubber” 
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a 
dividend 


CONFIDENCE IS MERITED BY SUPERB 
PRODUCT PERFORMANCE 


The confidence that the aircraft industry has in 
ADEL is earned, and is retained only through 
consistently good performance of precision-built 
accessories that meet or exceed applicable speci- 
fications. 

Have you considered the many pdvantages of 
standardization ? Ry 2a EM tall 

(1) Thejinterchangeability and availability re- 
sulting fiom stan@ardizatipn meang a smallér and 
pore — papacy of spare parts; | 

(2) It mfnimizes'the number of test and irispec- 
tion fixtures; 


é 


(3) It provides for quicker and easier training of 
maintenance personnel through the need for 
familiarization with fewer products. 

Design simplification, superior performance, 
advantages of standardization...lower costs...all 
these things mean a substantial dividend for you. 


BE Al -wiw.. SPECIFY ADEL 


Write for descriptive 
Brochure containing 
detailed information 
on Apet’s line of 
Aircraft Equipment 
and facilities 


BURBANK, CALIFORNIA - HUNTINGTON, WEST VIRGINIA 
aes CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 


ADEL designs and manufactures aircraft accessories in the following major categories: 
i. “- #* 


: ) 
HYDRAULIC & PNEUMATIC © oe ANTI-ICING, HEATER & - a ENGINE ACCESSORIES ees: LINE SUPPORTS 
CONTROL EQUIPMENT A x ial FUEL SYSTEM EQUIPMENT og “Ka” i & 
































log of a half-million hours of military 
proving flight time, under some rathet 
rugged operating conditions. 

“If anybody wants to fly commercial 
aircraft of this (the Electra’s) general 
size in 1958,” says E. B. Newill, Allison 
general manager, “‘this is the one engine 
that they can use to do that . . . there 
is no other engine in the world, regard- 
less of which side of the ocean you 
look on... .” 





PRODUCTION BRIEFING 





PA scientific advisory board for the 
Fairchild Guided Missiles Division, 
Wyandanch, N. Y., has been estab- 
lished to advise on the planning of 
research programs and development of 
new techniques in the field of guided 
missiles, electronics and atomic energy 
Members of the board: Dr. Eric A. 
Walker, Dr. Robert F. Rinehart, Dr 
Walter FE. Albertson and Dr. Richard 
M. Emberson. 


> Borg-Warner Corp. is building a 1 
search center in Des Plaines, Ill. The 
laboratory will contain facilities for 
metallurgical, electronic, electrical, 
chemical, acoustical, hydraulic, applied 
mechanical, physics and nuclear re 
search. It will replace the smaller B-W 
central research lab in Bellwood, II] 


> Plywood veneer used for packing 
cases is saving Convair-San Diego $45,- 
000 annually. The packing cases con 
sist of §-in. thick plywood veneered on 
both sides with stout wrapping papet 
A 4x8-ft. sheet of this material weighs 
12 lb., compared with 28 Ib. for the 
same size regular plywood of com 
parable strength. 


> Johns-Manville Corp. has split its 
Industrial Products Division into In 
dustrial Insulations Division, Don | 
Hinmon, general manager; Packings 
and Friction Materials Division, Fran 
cis J. Wakem, general manager; and 
the Pipe Division, Robert F. Orth 
general manager. 


> Method of furnace brazing titanium 
and its allovs to themselves or to stain 
less steels, low allov steels and othe 
alloys without flux has been developed 
by the Stainless Processing Division of 
Wall Colmonoy Corp., Detroit, Mich 
Shear joints of  titanium-to-titanium 
are said to have strength of 21,000 
25,000 psi. at room temperature. 


> New address: American Helicopter 
Division of Fairchild Engine & An 
plane Corp., from Manhattan Beach, 
Calif., to 118 E. 16 St., Costa Mesa, 
Calif. 
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CONTINENTAL MODEL FS0470, 
fan cooled and supercharged heli- 
copter engine, power plant of the 
Cessna CH-1. 260 hp at 3,000 rpm. 


The exclusive Continental 
Factory Re-Manufacture Plan 
saves you money and mini- 
mizes dead time. Gives you 
a power plant in new engine 
condition — back to zero hours 
and with factory new engine 
guarantee —at low fixed cost. 








On Sept. 13, 1955, a Cessna CH-1 helicopter 
settled to a landing on the summit of Pikes 
Peak, something no aircraft of any type had 
ever done before. Then, after taking a third 
passenger aboard, it successfully finished hover- 
ing tests begun earlier in the week, including a 
climb to an indicated altitude of 17,600 feet 
above Colorado Springs. At Camp Hale, it 
hovered with 50 gallons of fuel and four per- 
sons aboard—a phase of the test considered 
especially noteworthy, since it took place at a 
season when all flying operations in the area 
are normally suspended because of extreme 
turbulence at this high altitude . . . These latest 
tests add to the already fine performance record 
of the fastest certified helicopter in the United 
States. The characteristics demonstrated in the 
Colorado workout speak volumes for the power 
plant, too, and what they say has real meaning 
for all who own or fly utility planes. They 
underscore the wisdom, now more apparent 
than ever, of choosing a plane which gives you 
dependable Continental power. 
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[ontinental 


ONL TINENTAL BACKS YOU 
WITH ESTABLISHED SERVICE 
FACILITIES ALL THE WORLD 
—WHEREVER PEOPLE FLY. 
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Motors [orporation 


Aiccratt Fngine [Jivision 
MUSKEGON, MICHIGAN 








SE shy 


America’s finest service a 
facilities for business aircraft! 


s 


‘el 
LARGE HANGARS illustrate the capacity of AiResearch to service your plane 
quickly...and do the job right! 


Nowhere else in the U.S. can your airplane get the complete and 

_ expert servicing provided by AiResearch Aviation Service. 
WE ALSO SPECIALIZE IN rebuilding and Here are a few of the maintenance, overhaul and conversion 
modification. Our custom interiors are unsur- 
passed for beauty, utility and comfort. Satisfied 
customers include Continental Oil, The Texas thoroughly experienced : 


Company, Douglas Aircraft, Thompson Products, 
National Cash Register, Chicago Tribune. HYDRAULICS — ELECTRICAL — RADIO — ENGINES — FLIGHT 


— CONTROLS — INSTRUMENTS — INSTALLATION OF NEW 
LODESTAR NYLON FUEL CELLS AND DC-3 LONG RANGE 
ae | cw AUXILIARY FUEL TANKS — DC-3 GROSS WEIGHT MANUAL 
eT. 
% Complete engineering service is available. Our radio and elec- 
tronics service center is CAA certified in Class I and Class II. 


categories in which our licensed technicians and craftsmen are 


Try our quick, efficient turn-around service! 


ww 
THE GARRETT) CORPORATION 
rao 


USE OUR NEW radio service center. Now 


available for the first time for business aircraft AiResearch Aviation Service Division 


are the kind of comple te electronics facilities 
previously available only to the airlines. Los Angeles International Airport, Los Angeles 45, California 











LETTERS |  fepeRAL SKIS Keep Airplanes Flying 


Polar Competition All Winter Long--In All Snow And Temperature Conditions- 
Having been an enthusiastic reader of | To Places Surface Transportation Cannot Reach 


your magazine for some years, I am_ sur 

you will welcome a correction of a statement | 

in Mr. Staver’s article on “Atlantic Summer The new Federal LDR Plastic Equip your aircraft with Fed- 

= Se eee operates | Bottoms assure uniform slid- eral Skis now and be prepared 

from the West Coast direct to Europe via | ability in all types of snow when the snow arrives to guar- 

ae sell route. ae Rae and prevent sticking and antee continuous and practical 
nie} 1S ruc la . . imtroaucea 


: , . “ezZe- ‘ ime anv- air travel throughout the fall 
the first Polar service, Canadian Pacific Ain | freeze-down anytime and an} air tré e 


Lines has been operating a Polar route | where. and winter months, 
from the West Coast (Vancouver, B. C.) | 
je oe pee on a weekly schedule since | * Federal presents the only complete line of skis for nearly all sizes of aircraft * 
une srd of this vear 
Ihe experience to date has been excel- Federal skis have been proven in service with the Navy on pre- 


lent, with an average load factor in_ the 


vious Antarctic expeditions. They have again been selected by 
80°% region and we are planning to doublk : ‘ 





the frequency as soon as the equipment sit the Navy to insure their successful aircraft operations during 

uation permits. their forthcoming expedition to the South Pole. They are in 
ae eres ) successful service with the U. S. Air Force, The Royal Cana- 
\ssistant to President f me , : ; +s 
Canadian Pacific Air Lines, Limited | dian Air Force, and leading commercial operators now servicing 
Vancouver Airport, B. C., Canada the vital Dewline in the Arctic regions. 


Question on Quarles || FETERAL ADRCRAFT WORKS 


That was a nice editorial on the new 
Air Force Secretary Donald A. Quarles MINNEAPOLIS 12, MINNESOTA, U.S.A. 
(AW Sept. 5, p. 110). From my observa- 
tions, Western Electric always ponderousl; 
lumbers through, and my feeling is that 
Mr. Quarles will have to change an awful 
lot from his Western Electric days. —s 

It has been my observation, that in the 
communications field, people who build 
equipment in the compellive field, such NEW, COMPACT 
as Motorola, GE and RCA, run rings around 
the slow, gently moving Western Electric. 
Western Electric’s operations seem to be 


too conservative and too slow as compared 


ag gear gt pe eer nen “er ott GYROMECHANISMS, INC. 


In other words, any of the commercial | 
electronics people would be glad to com- oe xX Yy G = Pe FOR THE LATEST 
pete with Western Electric, and beat the 


pants off them! C o HM 2 ee L La ADVANCES IN: 


Since vou have always been an uedvOX ite 
¢ GYROSCOPIC 
INSTRUMENTS 


Serving the Aircraft Industry since 1925 
assures Federal ski purchasers a proven product 




















ee 


of fast moving airpower, I just wonder how 
Mr. Quarles can adjust his thinking. Of 
course, I may be wrong 

Watter L. Guzewicz 

Stainless, Inc 

North Wales, Pa 


Talent Pool for U.S.? 








¢ POTENTIOMETERS 


‘ 
a ee 


; I have read with interest all the argu ~ 

, . . : <i 
ments put forward by readers of your r ot, fon @)* . MAGNETIC 
magazine about why there is a shortage | . 


, of engineering talent in the aircraft industry AMPLIFIERS 
Before getting to the main topic of my * 
it letter I would like to stress that a large $300 

:' number of engineers are employed for a Complete, fixed Write for catalog 


large part of the time on jobs which a | oxygen system a ang AAS ~ ond specific information 


let stem including 
high school boy could do equally well under for business Ccoctielion. 


supervision from the engineer. As an ap : Write today for more \ 
plied mathematician myself I find that a | aircraft, nee Give make YROMECHAN 
3 wo, ai > ) 
considerable amount of my talent is wasted S en x SMS.INC. 


on trifling calculations which someone with 














Halesite, Long Island, New York 


j out an honours degree could do equally well ; SCOTT AVIATION CORP. 11941 Wilshire Bivd.,Los Angeles 25, Californie 
i under supervision. I am firmly convinced 275 Erie Street, Lancaster, N.Y 
that if management saw to it that a job Export: Southern Oxygen Co Designers and producers of precision potentiometers, 


15 West 57th Street, New York 19. N.Y 





gyres for oll purposes, and magnetic amplifiers. 


was worthy of the talent of the man em 
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Four examples of how General 
in world-wide race 





In 1942, G-E jet engines powered America’s first jet aircraft, the Bell 
P-59A. Today, more G-E jets power Air Force planes than all other 
jet engines combined. The sleek Boeing B-47 bomber uses six G-E 
J47's. In addition, J47's power the nation’s jet fighter mainstay, the 
North American Aviation F-86 Sabre Jet. 





First American turboprop engine built by G.E. had 2150 hp. Today, 
smaller, more efficient gas turbines promise better, power-to-weight 
ratio for helicopter and other aircraft applications. 


Progress /s Our Most Important Product 


GENERAL (6) ELECTRIC 


Progress /s Our Mos? /mportant Product 


GENERAL (6) ELECTRIC 














Electric helps U.S. progress 
for air superiority 


World War Il ‘‘Liberator’’ had gun turrets powered with G-E amplidyne Progress /s Our Most Important Product 
drives, directed and fired manually. Today, newest TAC bomber B-66 


has G-E fire control system which is radar directed by remote control. GEN FERAL ($6) ELECTRIC 














G.E. supervised test development of V-2 rocket, shown above in first 
launching from U.S. aircraft carrier. Today, advanced G-E design 


| rockets like the RV-A-10 provide new data on large solid propellant G i N ig R A L ($6) 3 a: C T R | C 
rocket motors for use on guided missiles. S 


Progress /s Our Most /mportant Product 
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Stretching the Path of an Electronic Pulse 


Military coding equipment takes one pulse and 
inserts it into a delay line and in effect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 


variable within its over-all capacity. It is adjust- 
able with-the greatest facility for any desired 
interval. The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral’s capabilities in the field of military 
electronics. Address inquiries to: 


Admira 


Cc OR P 


RATION 


Government estates Division 
Chicago 47, Illinois 


Look 10 Admiral ror 

@ RESEARCH e DEVELOPMENT e¢ PRODUCTION 
in the fields of: 

COMMUNICATIONS, UHF and VHF, airborne and ground. 
MILITARY TELEVISION, receiving and transmitting, airborne 
ond ground. 

RADAR, airborne, ship and ground. 


RADIAC « MISSILE GUIDANCE *« CODERS and DECODERS 
TELEMETERING ¢ DISTANCE MEASURING « TEST EQUIPMENT 





FACILITIES BROCHURE 
describing Admiral plants, equip- 
ment and experience sent on 
request. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write to Director of Engineering and Research, Admiral 
Corporation, Chicago 47, Illinois, 









ployed on that job there would be a con 
iderable slowing up of the drift of engine 
iway from the aircraft industry 

However, the main topic of my lett 
this. Here in Canada there is a dearth of 
firms emploved in aircraft and engine design 
vith all due regard to the present firms 
who do undertake original design work 
Ouite a number of engineers and scientist 
currently employed in the aircraft indust 
would like to further their experience an 
opportunity for advancement by mo 
South over the border, where the field 


diverse \pplications are submitted to firms SERVO 


ind the reply is received “We are sorry th 
we cannot employ people of Canadian o 

British de scent I his reply IS TECC ived frou MOTOR-GENERATORS 
most firms but nevertheless some aircraft 

hrms do take such aliens. Is it possible f 

vour magazine to publish the condition FOR EVERY 
under which a Briton or Canadian (who 


mcpaed to become a U.S. ctven bot oo! | PYRPOSE 


» leave the aircraft industry for five vear 








mm doing so) can enter the U. § i 
x related industries. It would save a lk 
#t wasted effort, also, if you could list th 
firms who are prepared to accept app 
f tions from this side of the border. Final 
‘ if the need is so short in the U. S.. wh 


is it so difficult for citizens of an ally o 
the U. S. to work for the defense of th 


U. S.? I trust that you can do thi K earfott Servo Motor-Generators are characterized by low rotor inertia, low 
‘ t ‘ 4 ao 1s ‘ 

for your many Canadian subscribers time constants and high stall torque. Motor-Generator combinations pro- 

Bernarp A, Hopso» vide to 3.1 volts per 1000 R.P.M. with an extremely linear Output Over a 

F-10 Bexhill Court speed range of 0 3600 R.P.M. and usetul output up to 10,000 R.P.M. 


North Kingswa 
Toronto 18, Canad 



































P (The State Department has no state: CHARACTERISTICS 
policy on the employment of foreign eng 
neers by U. S. firms. Unofficially, however TYPE MOTOR GENERATOR 
the raiding of foreign firms to secure techn OUTPUT 
cians is discouraged and has brought com STALL TORQUE NO LOAD SPEEO | sun NULL UNEARITY 
plaints from other governments (notab! DAMPING 
C ; the ' Ed SIZE 10 35 OZ. IN 6000 21/1 5% 
aniada) MN CNC Past.——E.¢ SIZE 10 30 OZ. IN 8500 23/1 5% 
SIZE 11 63 OZ. IN 5900 25/1 5% 
° SIZE 15 1.5 OZ. IN 5000 25/1 5% 
On Pressure Suits SIZE 18 2.4 OZ. IN 5000 25/1 5% 
SIZE 18 3.0 OZ. IN 9600 23/1 5% 
In the article in the September 19th is RATE 
ot \viation Week (p. 27), the statement SIZE 15 45 OZ. IN 10.500 170/1 5% 
“at 65,000 feet it doesn’t work, vou just SIZE 15 1.5 OZ. IN 4700 350/1 2% 
die, there is no doubt about it’, is incorrect SIZE 18 2.4 O2. IN 4700 350/1 2% 
1 SIZE 18 3.0 OZ. IN 8400 350/1 2% 
I hope that when I spoke I did not leave 
this impression with you, and so I would *INTEGRATOR 
} , - ¥ ali SIZE 15 70 OZ. IN 6300 400/1 1% 
ike to see it changed to read proper] a? ome 08 195 OZ be 4300 400/1 1% 
i I was trying to point out that witho SIZE 18 1.35 OZ. IN 7200 400/1 1% 
the (pressure) suit, if you lost cabin pr SIZE 18 2.4 OZ. IN 5200 333/1 05% 
sure at altitudes of this nature, there would SIZE 18 3.0 OZ. IN 8000 333/1 05% 
he no chance whatsoever to survive | did *integrator Tachometers are temperature stabilized 
not even mean to infer that in case th iit 
failed, vou would die, as that would b ! 
double failure (first the cabin pressure, then 
the suit This would be about the sam Send for Bulletin describing 
1s leaving your airplane and then having the Servo Motor-Generators of in- 






parachute fail terest to you. 


During the talk, I pointed out I felt th 
- ENGINEERS 
suit had saved me on two different occasion . a 
and was definitely required on all flight Many op} — 
ibove 45.000 feet of Precision components are 
open. Write for details today. 
Herman R. (Fish) Salmon 
Engineering Chief Test Pilot 
Lockheed Aircraft Corporation 
Burbank, California A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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i fviation Week welcomes the opin- 

t ions of its readers on the issues 
raised in the magazine’s editorial 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 


columns, Address letters to the Editor. Soles ond Engineering Offices: 1378 Main Avenue, Clifton, N. J, 
iviation Week, 330 W. 42 St.. New Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 
York 36, N. Y. Try to keep letters West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
i under 500 words and give a genuine 
identification. We will not print 
anonymous letters, but names of 49 


writers will be withheld on request. 











er at Qo Wt ak OO" ws Cee 


Aa & ff. £8 VF AAG 


*‘yye1011e AIVYIIW UL afqrssod d10jeq AaANU 
Ayyiqow pue ApIqrxey B aplaAoid yoru A 
Ajddnsai pue Sutjenjes ‘aouvusUTeUl a10Ys-]JO 1OJ SarzlpIoey 
sapnpoul weiszoid yusUdojaAep UIZIR]T 94} 104 
“soseq pexy jo juapuedapul pus ‘Ajnp jo spotted papueay}xe 
uo “pla M 9} jo SI9ALI pure SOyP] ‘SARMBOS 3} wot] 
}B.19d0 UBD II ‘SSRID YAU QO9-19IAO BY} UI pataMmod 
‘OSUBL [VQO[S SBVY AARP RAS 9 | 
- AUM 8,010]] 
*7d99U09 JJRAIAIG Pasegia}BM ay} SB UMOUY AZazRAYS ATBYITW 


jo ajdroutad A 





Ada B UOdN UOT}JUI44R SasNndo] 





MOU I 104 Bury vag 84} —[RuasIe [BABU BY} JO 


ULIB Mo 


I BJOYM B Jo peeyareds ay} 8B puy 


‘adh }JRA LIB “Vou B jo Say ay} SI LO]SBIV BIS ayy A059] 


aouRyiodul Arey st0feul Jo aq 0} 

sestwoid ji puy ‘aouRsstvuUuodas-ojoyd pur 

BULAB] SUIW 9q [[IM WOGYX UljARy_ Zurm-jdams Ziq 

oy} JO uoIsstw Areutad ay3 ‘auejdeas youz4e Jol-14;NWI 4Ysay 


8, AABN "S'(] 94} SB O01 SZ AO] palpvat Zutaq MON 


‘UOTPRIAB [BABN JO A1048TY DIda ay} UI 


Jaydvyo MIU BO} PLOMAIOJ— A1048 JOYSBIL VIG 94} SI STULL, 


PAOAAOUIO) 








yo oHe} 








Tn ae 


ese anime Chl aaa 


IN AN EXCLUSIVE 
DOUBLE-POLE SWITCH 


ad a 


HERMETICALLY-SEALED 


DOUBLE-POLE SWITCH 


Seals Out Moisture, Dirt, Oil, Corrosion, Controls FOUR Circuits with ONE Snap 
Condensation from Temperature Cycling 











Eight separate contacts and termi- 
With switch mechanism hermetical- nals permit many unusual circuit 
combinations. May be wired ex- 
ternally for D.P.D.T., 2 circuit; D.P.- 


S.T., normally open; D.P.S.T., nor- 


ly-sealed in a dry, inert gas, switch 
is dependable at any altitude, mois- 


ture or temperature condition. Use 


it on aircraft, machines where oil mally closed. Movable poles may 


is @ problem, in areas subject to also be wired externally in series 


freezing or extreme heat or corro- fo increase current capacity of 





sive atmospheres, switch or number of contact breoks 


for high voltage switching. 











Eliminates Expensive and Bulky Relays, Starts, Stops or Reverses Three-Phase Mofors 
Extra Switches aime Simultaneous action of two movable 
. Y — © SEALED poles permits switch to break or 
52-4 can control circuit combina- CASE 
- : aE he reverse current flow through two 
tions that were tormerly possible aia “4 tL windings of @ three-phase motor. 
only with complicated relays or o — —t Movable poles are interlocked by 


unique design of switching mechan- 
ism, eliminating need of adjust- 
ment. 


number of seporate switches. Saves 





— Switch 
MECHANISM 





money, weight ond space. 








SPECIFICATIONS geeeeeWRITE FOR CATALOG DETAIL S#eeee- 
5 t 

§ ELECTRO-SNAP SWITCH & MFG. COMPANY = t 

5 Attention HJM-11 @ 4220 Lake St., Chicago 24 a : 

ay): pay a @ 125/250v : Please send full information on new J2-4 Hermetically-Sealed : 
& Simultaneous Double-Pole Switch. 5 

Operating Ferce—2'4 Ibs. s e 
Weight—2% ox. 14 os. with actuator) © Nome.........ceeceeceeceeeees Se sidinekGoodeas } 
‘ 

TOGGLE ACTUATOR ° Company...., DE: cusentusenanbesenseenseey estes . 
(constant or contact) can be t ' 
Cmi—£  § Ste....... bedtbcooses ivesdecbvassepadacesnosaterncess ' 
: CO. ceccvcces oe soeonsenes Zone... .State...... peteeses ; 

s ¢ 

Ceesee eee SSSRSSSSSTeSSeeeeeaneceugaseaeaecaad 
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Fitting in ideally with the military's new concept of rapid 


(ALLL | A © anti ae | mobility of troops and supplies, the Piasecki H-21 helicopter 








Three USAF Contracts 
Awarded to Lockheed 


Lockheed Aircraft Corp. has signed 
three new major Air Force contracts, a 
cording to a report by the Department 
of Commerce 

One is a $25 million order for C-130A 
turboprop transports Another is a 
$500,000 contract for research and de 
velopment work on Lockheed’s entry in 
the jet-powered tanker competition that 
ready has resulted in a_ production 
contract to Boeing Airplane Co. for the 
KC-135. The third is a $6,936,705 con 
tract for model T-33A aircraft and sup 
porting spare parts. 

Other major USAF contracts r 
ported by the Department of Com 


mncrcee: 
Wright Aeronautical Division, W 
Ridge N J R-3350-34 engines, data 


publications, $9,019,176 


Curtiss-Wright Corporation, Pro} 
Div., Caldwell Nu. @ propeller assemb lic 
160 ea vnchronizer issemblies i 

5.70 2 

North American Aviation, Ine., Lo Ar 
geles, Calif F-86F airplanes, component 

ssemblies, parts ind related equipmer: 


1 O00 000 


The Magnavox Company, Fort Wayne 
Ind., radio sets, spare parts, test equipmer 
ind data, $2,59 ye 


The Gee. W. Borg Corp., 120 Sout Main 


St Janesville Wis indicaters, $1,820,234 

Link Aviation, Inc., Binghamton, N. Y 
imulator radar system ea sim t 
radar system, 5 ea $1.36 


Jack & Heintz, Ine., ¢ eland a 
A. C. generators oltagwe regulato ynitr 
panels, spare parts and data $ 7 a7 

Summers Gyroscope Co., Santa Mon 
Calif indicator, directional gevroscopi 
C5C, 255 ea $701.70 

Kadio Corp. of America, Camden, N 
communication equipmer $366.8 


Minneapolis-Honeywell Reg. Co., Mini 


ipolis, Minn fire ntrol suple 
test ight test ind rep F’-8 

ircraft S140 000 

Chicago Aerial Industries, Ine., Mel: 
Park Il iireraft camera magazine ! 

exo 

Convair Division, Cleneral Dyna 
San Diego, Calif design. constr tior 
test of a test sled for an F-10°7A airp 
$576.670 

MeDonnell Aireraft Corp., St. Lu s M 
maintenance parts for F2H aircraft, $412 
Glenn L. Martin Co., Baltimore, Md 
ige and d ribution services t 
TM-61 missiles and related 
$158.934 

Glenn L. Martin Co., Laltimore Md 
pair modification, ete of rM-61 n 
ind components, $116,114 

Henry Spen & Co., Brooklyn, N. ¥ spray 
outht orrosion preventive compound 
iircraft engine preoiler. trailer n 

Bell Aircraft Corp., Buffalo, N. ¥ 
haul, repair and/or modification of mp 
nents ind related euipment of (; AM-¢t 
weapons system, $277,154 


Bell Aireraft§ Corp., Buffalo N 
ige and distribution § service f I 
parts for GAM-63 weapons systems, $11 
843 

Decker Aviation Corporation, Philade! 
phia, Pa., repair of vertical gyro indi 
system components, $425,852 
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[AMINUM” 
_ Shims of 
Aluminum 


with all 
laminations 
surface-bonded 










This new type of laminated shim brings you all the advantages of 
aluminum — light weight, freedom from corrosion and electro- 
lytic action — in shims that P-E-E-L quickly and smoothly for 
adjustment. They’re bonded over their entire surfaces and are 
made just as carefully and expertly as the brass and steel lam- 
inated shims we’ve been producing for over 40 years. 


Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015” to .125”, sizes to 20” x 48”. 


For free sample of material, further information and prices, 
please write us direct. 


Only the Laminated Shim Company 
gives you shims of Laminum® 





they look “solid” 





© LAMINATED oO 





SHIM HEADQUARTERS Send today for our 


SINCE 1913 











© COMPANY, INC. O 








S111 UNION STREET - GLENBROOK + CONNECTICUT 


FLASH! "xc? STAINLESS STEEL .oo2"2""ccs 
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BARBER ircratt 
) Controle 


selected by Piasecki 















for pilot’s automatic release 


of cargo from H-21 Helicopter 


BARBER-COLMAN ROTARY ACTUATOR 
FOR PIASECKI H-21 HELICOPTER 














Fitting in ideally with the military's new concept of rapid 
mobility of troops and supplies, the Piasecki H-21 helicopter 
is able to make cargo delivery “right on the spot” without 
landing. An ingenious cargo sling lets the pilot drop the 

load at a destination point simply by moving a control 

in the cockpit which automatically releases the cargo hook 
This permits unloading in rough, secluded country and 

other inaccessible areas. To actuate release of the cargo hook, 
a high speed, high torque Barber-Colman rotary actuator is 
used. Development of this for Piasecki is another example of 
how Barber-Colman engineers and production facilities can 

be employed to find the best answers to a wide range of 


aircraft control problems. 


The complete line of Barber-Colman aircraft controls includes: 
Actuators; Valves; Positioning Controls; Temperature Controls; 
Small Motors; Ultra-Sensitive Relays; Thermo-Sensitive Elements. 


Write for Catalog F-4141-1. Engineering sales offices in Los 


Angeles, Seattle, Baltimore, New York, Montreal, Melbourne. 


Barber-Colman Company 


DEPT. W, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


Aircraft Controls + Automatic Controls + Industrial Instrume 


Small Motors . Air Distribution Products . Overdoors and Operator 
Molded Products + Metal Cutting Tools - Machine Tools - Textile Machinery 
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Holloman Commander Cites Need Repetitive Soldering 
For Better Missile Components 


By William Coughlin ind instruments will have to operate 
satisfactorily in an acceleration field of 


Los Angeles—Brig. Gen. Leighton I. potwoon 6 and 10Gs for periods meas 
Davis, commander of the Holloman Air seed im thimutes. Coa. Davis said shake 
Development Center, has asked the ait-  y.4). tests to determine the ability of 
craft industry to build greater reliability 


- : the component to withstand acceler 
into its avionics components for mis 


tion are imsufhcient 


. . " a & ore 
siles, which, he said, require far greater Ticats ieationeiien tects os Goat 
reliability than those for aircraft. alien ta RR” REI WAT 
: i ) s ¢ ube ¢ LOM ( Sit 
Gen. Davis, in an address before a! a c 
is necessary. 


meeting of the 1955 American Institute 


of Electrical Engineers Technical Con 
ference on Aircraft Electrical Applica Shake Table Tests 








tions, told delegates that the altitude, “We have found,” he added, “‘bv test 
temperature and acceleration require- on the sled at Holloman that mstru 
ments for missile components are liter- ments which have passed standard shake MicROBRAZER 
ally “out of this world.” table tests invariably fail under sus 

“1 would like to emphasize,” he said, tained acceleration loading 
“that the requirements for electrical He asked component manufactur THE SECRET'S in the timing. *\ 
power supplies and electrical equipment not to assume that components dd A as cadteteliis Gaad a 
are more stringent for missiles than for signed for aircraft have either the char sore - —— rey 
mhabited aircraft. ‘They are more strin- acteristics or reliability that is required heat cycle is set by leadman. 
gent in terms of overall reliability and for missiles. He cited this incident to Then operator presses foot 
quality control and more severe in terms _ illustrate his point switch to start cycle; heat shuts 
of the environment.” Recently, three ‘I-33 jet trainers off automatically, assuring 


He noted that relays, power systems landed at Tinker Au Base within perfect solder connection even 
on smallest electronic compo- 
nents. No more burned insula- | 
tion or cold joints. Exactly the — 
correct amount of heat avail- 
able, time after time. Timer 
range of 1/60 to 3 seconds. u 
Silver solder brazing to 1250°. Vi 
Zephyr representatives will “> J/ 
be glad to show you how the J 

MicroBrazer can save time and } W » 
reduce rejects—in your plant, / / 

on your assembly line. A 


ZEPHYR 


MANUFACTURING COMPANY, INC. 





FREE Demonstration 


in your own plant ...on 
your own work 













Spherical Spinner For Transonic Propeller 


Write for free 
catalog No. K-1 


transonic propeller test vehicle, is one NACA approach to the problem of proper fairing 

’ . ZEPHYR MANUFACTURING COMPANY, INC 
of the propeller blades at their roots. } Electronics Div., Dpt. 04-E, Inglewood, Cel. 
With this new spinner, blade contours can be carried right down to the blade root | CD Send catalog K-1. 
‘ 


A spherical non-rotating spinner mounted on the nose of the McDonnell XF-SSB, 


instead of fairing into a circular section. A special seal clamped to the blade rotates with 
it, so that the spherical contour of the spinner is maintained at all blade angles. 


I'm interested in demonstration. 























Major purpose of the flight investigation with the spherical spinner is to determine the vou 
? local flow around the spinner itself, without the presence of propeller blades. Data from | Company 
t the flights can be used to determine pitch distribution of blades as they approach the Address 
' spinner surface. Local flow may be altered enough by the spinner to cause negative angles | City Hoos State 
of attack, which is one of the important reasons for the flight test program. ff oxen 
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CONTOUR-WELD PIPE ... BEST BY ANY TEST YOU CAN NAME 


Flattening Pressure (Tubing Uniformity 











elded. pipe 


-.-. with smooth inside 
surface free from 
bead or undercut... 


Now you can get any gage TRENTWELD stainless 
pipe or tubing with a smoother inside surface than 
ever before — free from any undercut or projecting 
bead. Here’s why .. . 

With their new, patented, Contour-Weld* process, 
Trent puts gravity to work. Molten metal in the weld 
zone is always pulled down by gravity — but, in Con- 
tour-Welding, the weld’s at the bottom. As molten 
metal is pulled downward . . . held together by surface 
tension . . . it forms itself into the inner contour of the 
pipe, rather than taking the opposite curvature as 
happens when welding is done at the top. 


What Contour-Weld means to You 

Because Trent has always used uniformly rolled 
stainless strip, Trent pipe and tubing have long been 
known for extremely high uniformity both of wall 
thickness and curvature. Contour-Welding extends 
that uniformity .to the weld zone itself. There’s no 
projecting weld bead . . . no undercut. Flanged or 
flared ends are smoother, too . . . cavitation corrosion 
or erosion are completely eliminated. By every test, 
Trent Contour-Welded pipe outperforms any other 
pipe or tubing. 

Test this exclusive new TRENTWELD stainless 
pipe or tubing yourself. You'll find it’s ideal for any 
application, including such demanding ones as high 
pressure hydraulic lines . . . lines carrying corrosive 
chemicals. . . high-velocity systems. And use Contour- 
Welded pipe and tubing with confidence, for it’s made 
by Trent — tube mill specialists. 





TRENT WELD 
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Why Trent's Exclusive Contour-Weld Process 
means smoother welds... 


Here's the conventional way of welding pipe. Gravity pulls 
some of the molten metal down into the pipe to form a bead 
that is extremely difficult to remove by cold working. The cold 
working of the inside bead can lead to undercuts, focal points 
for erosive and corrosive attack. Cleaning is difficult, 


Trent couldn't repeal gravity, so they put gravity to work. 
They flopped the pipe over, and made the weld at the bottom. 
Gravity still pulls the molten metal down — but, in doing so, it 
simply makes the weld bead contour correspond to the contour 
of the pipe itself. That's why there's no telltale bulge of 
weld metal on the critical inside pipe surface. And, even on 
the outside surface, the weld-bead contour more closely ap- 
proaches that of the parent metal than any other welded pipe. 
*Contour-Weld is the trade mork of the Trent Tube Co, 


for its process of welding pipe and tubing which 
is protected under U.S. Patent 2,716,692. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiory of CRUCIBLE STEEL COMPANY OF AMERICA) 
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ten minutes of each other. Gen. Stan- 
ley Holtoner, commander of the Ai 
Force Flight Test Center and pilot of 
one of the aircraft, had no trouble. 
Gen. Bernard Schreiver, commander of 
the Western Development District, had 
an electrical power failure and had to 
use his emergency system to get his 
gear down. Gen. Davis found his land 
ing gear indicator giving a false reading, 
but a quick check assured safety and he 
landed without incident. 


Bench Test vs. Performance 


“Here were three of our most mod- 
em and reliable tvpe of plane and two 
of the three had electrical system 
trouble,” Gen. Davis said. “Had they 
been missiles, one would have surely 
tailed—and another, lacking human 
judgment, might have failed in its mis 
sion.” 

As another example of the impor- 
tance of component reliability, he r 
ported on an expensive and complicated 
missile which has been under test for 
about a vear with little increase in suc- 
cess. He said field tests have shown a 
probability of success of about 10%. 
The contractor, on the basis of bench 
and component tests, had reported that 
reliability should be about 60%. Gen. 
Davis said the uncertainty in determin 
ing component reliability explained the 
difference. 

“A reliability determined in the labo- 
ratory to be only three or four failures 
in 10,000 operations,” he said, “could 
easily shift under field and environ- 
mental conditions to five or six failures 
per 10,000 operations and shift the net 
svstem reliability from 60% to 10% 

“Our missile development programs 
are very, very expensive,” he added, 
“not only in cost per missile fired, but 
in the running cost of the contract itsclf 
as it drags out in the period where the 
contractor is demonstrating reliability 
before production releases. 

He said manufacturers must build re 
liable power supplies and electrical com- 
ponents because of the expense when 
failure means the loss of a million dollar 
missile. 


Rohr Reports Net Gain 


The annual report of Rohr Aircraft 
Corp., of Chula Vista, Calif. released 
shows an increase of $1,788,733 in 
working capital and a gain of $2,352,- 
937 in the net worth during the year 
ending July 31. Sales, however, were 
slightly down—$82,407,804 as compared 
with $101,604,448 for the previous 
vear. President Fred H. Rohr said the 
working capital stood at an all-time 
high of $6,610,445. The net worth was 
placed at $10,471,522. Net carnings for 
the year were $3,269,009. 
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How Boeing engineers are penetrating the ‘“‘thermal thicket’’ 


When this bank of lights is turned up to 
its full 288 KW, skin temperature of th 
aluminum panel reaches 700° F in a few 
seconds Data trom this and many other 
research projects help Boeing engineers 
create systems and components able to 
withstand the sudden increases in tem 
perature of tomorrow’s fast accelerating 
airplanes and missiles. 


More than 6,000 engineers are meet 
ing the challenges of aviation’s future at 
Boeing. They include mechanical, ele« 
trical, civil and aeronautical engineers 
and mathematicians and physicists with 
advanced degrees. And more engineers 
of every kind are needed for Boeing 
research, design and production projects, 
ranging from nuclear power to titanium 
forgings and from guided missiles to 
gas turbines. 


aesig! thei 1 tec 
quick heat” facilits 
Boeing-designed equ 
tronic Computers of ti 
supersonic wind tun 


. up to Mach 


duce 


rowing team of en 
ese test facilities and 
m resulting data the vers 

ind missiles of a few 
Boeing’s solid 


than tw 


cause ol 
more 
vith the 


them have been with Boeing 


than 10 years 


quarter 
ind some for mort 


, ' , 
[his indicates the security and growth 


il ot a iob with Boeing. If you 
1 member of aviation’s top 

team, it will pay you to investi 
the advantages of a Boeing careet 


JOHN C. SANDERS, Staff Engineer— Personnel 
Boeing Airplane Co., Dept. C-45, Seattle 14, Wash. 


Please send further information for my analysis 
| am interested in the advantages of a sreer 


with Boeing 


Degree(s) Year(s) 


*eeeeeeeeeeeeeeeee 


Phone number___ 


SSOEMN iF 


Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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RYAN PRODUCTION line turns out liquid-propellant rocket motors for Firestone’s Corporal surface-to-surface missile. 


it Ryan Aeronautical Co. 





Diversified Production Means Prosperity 


By Irving Stone 


San Diego—Ryan 
has found a simple formula for pros 
perity—diversification. 

Ryan’s activities cover such varied 
fields as_ jet-powered vertical takeoff 
VTO) aircraft, jet-powered _ target 
drones, avionics, aircraft and engine 
components subcontract work, welding, 
exhaust systems, pneumatic ducting, 
ill-metal honeycomb structures, _ tita 
nium alloys research and experimental 
fabrication. 

Within the last three vears, Ryan’s 
nginecring division has tripled in size; 


Acronautical Co. 


one out of every seven employes is in 
this division. 

This expansion has paralleled a shift 
in emphasis of Ryan’s activities towards 
greater prime contracting. 

Three vears ago, Ryan had a ratio of 
5% prime contracting and 95% sub- 
contracting. Today the company is 
doing 25% prime contracting and 75 
subcontracting 

Chis doesn’t mean, however, that sub 
contracting is due for a continuing de- 
emphasis. ‘IT. Claude Ryan, Ryan's 
founder and president of the 33-year-old 
company believes that it is desirable to 
be engaged in both proprictary items 


and ‘subcontracting, with cach repre 
senting a substantial portion of the o1 
gcanization’s work load. 

One of the top engineering projects 
it Ryan has been the development of 
its Model 69 VTO plane, now at Ed 
wards AFB for flight testing. This pure 
jet VITO, powered by a Rolls-Royce 
Avon engine, uses its jet blast for both 
lift and control. 

It is the first of its type to be designed 
is an actual experimental aircraft as dis 
tinguished from a test vehicle. 

Principles of operation of the VTO 
plane have been worked out with a prior 
Navy test rig, and there is every reason 





AFTERBURNER cooling ducts (left) and pneumatic ducting sections (right) both come from Ryan’s San Diego production lines. 
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RYAN’S new $175,000 engine test cell can handle large turbojets. 
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PARTS are put into semi-automatic drilling-scalloping 


GIANT FIXTURE for the production of KC-135 fuselage sections. AVIONICS GUIDANCE SYSTEM receives laboratory checkout. 
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8400 AMERICAN Horses... 
NCLAIR £ 






From the day that horsepower launched the first plane into the air, oil assumed a role of increasing 

importance in protecting engines against extremes of ‘heat and friction. And as bigger and faster planes 

ee , streaked across and between continents, more airlines have come to realize the outstanding depend- 
: ability of Sinclair Aircraft Oil. For more than 20 years American Airlines has counted on this depend- 

ability to help maintain a superb record of scheduled service. Today, 45% of the aircraft oils used by 

major scheduled airlines in the U. S. is supplied by Sinclair. There is no better proof of dependability. 
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| SINCLAIR AIRCRAFT OILS 


SINCLAIR REFINING COMPANY, AVIATION SALES, 600 FIFTH AVENUE. NEW YORK 20, N. Y. 
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WHO WANT 
TO GROW 











You can grow with Stratos—now 
developing new air-conditioning 
systems, pneumatic power tur- 
bines, controls and other pneu- 
matic accessories for aircraft and 
industry. Positions are now being 
filled for — 


RESEARCH ENGINEERS 


For investigations and studies in 
pneumatic refrigeration and very 
high speed power turbines. 


PROJECT ENGINEERS 


Several — Intermediate and Junior. 








DESIGN ENGINEERS 


Seniors and Juniors. 
2 


Write to R. T. Bartlett, outlining 
your qualifications for these inter- 
esting and challenging positions. 
Your correspondence will be kept 
in complete confidence, of course. 





Excellent housing 
available in area. 
Convenient to New York 
City. Wonderful recreational 
facilities. Fine beaches — 
Fishing, Boating, Golfing. 


aH a ros 


A Division of Fairchild Engine & Airplane Corporation 
= 


BAY SHORE, L.1., N.Y. 








Manufacturers of air-conditioning 
equipment and pneumatic acces- 
sories for high speed aircraft. 








to believe tha: the Edwards flight pro- 
gram will prove to be a success. 

Many studies and proposals are be- 
ing worked on to extend the opera- 
tional use of the experimental V'TO jet 
in combat fields. It is being projected 
for use as a fighter-interceptor and for 
carrier or land-based These 
proposals encompass a range of gross 
weights and powerplants in production 
aud. in the experimental stage. 

Work on the pure jet V rO at Ryan 
stems back to just after World War 
II, when the company decided that, 
with the advent of the jet engine and 
its powerful thrust, the VITO design 
would be both possible and desir- 
able. Ryan obtained a contract from 
the Navy in 1947 to study the control 
of the jet blast. As the ability to con- 
trol the blast became more and more 
successful, Ryan began plans for an 
actual vehicle which could make ver- 
tical, controllable takeoffs with a jet 
engine. Contract for a test vehicle 
was obtained from Navy in 1950, and 
Rvan is still at work on contract. 


service. 


Air Force Contract 


Encouraging results with early tests 
of this vehicle led to a $7 million Air 
lorce contract in 1953 to design and 
build up an actual VTO craft (the 69) 
using jet thrust for both power and 
control. 

Apart from its VITO jet develop- 
ment, Ryan also is conducting other 
studies in the field of vertical lift. 
These were recently begun and are 
likely to extend for at least a year. 
[hey will encompass research already 
conducted by the National Advisory 
Committee for Aeronautics, the Uni- 
versity of Wichita and others on im- 
proving vertical lift with a view towards 
determining which schemes are prac- 
tical to pursue. 


Firebee Drone 


I'he Firebee is another Ryan de- 
signed and developed jet-powered air- 
craft receiving top emphasis in the com- 
pany’s planning. Up to now several 
lhundred Firebees have been produced 
for operational evaluation as a_ target 
drone by the three services. Now that 
the evaluation is practically complete 
for the Air Force and Navy, the plan is 
to get the Firebee into large-scale opera- 
tional use by the three services 

Large production orders for the drone 
mav follow soon. At the moment, 
there seems to be no comparable craft 
which could be available in production 
quantities in the near future. 

Ryan has offered the Firebee to the 
services as a tactical guided missile or 
as a reconnaissance vehicle equipped 
with cameras; radar or television instal- 
lations. ‘The reconnaissance version ap- 
pears to be the more promising. 


Ryan also is looking at several types of 
aircraft, including military trainers and 
commercial planes, as possible propric 
tary items within the capabilities of the 
company. 

Since Ryan stopped building the 
Navion, it has continued its engi- 
neering interest to keep abreast in the 
field of personal and executive-type air 
craft so that it would be ready when it 
wanted to re-enter this phase of design 
and manufacturing. 


Avionics Growth 


Avionics is due for the biggest imme- 
diate expansion in the Ryan scheme of 
development and _ production. Lhe 
company now has contracts concerned 
with an automatic navigation system, 
guidance system and a helicopter hov- 
cring device. 

Ryan has been awarded a $5 million 
Navy contract for the production of 
an advanced automatic navigation sys- 
tem. ‘The fact that the Ryan-developed 
system has reached the production stage 
indicates that it is targeted for specific 
operational aircraft. 

Already demonstrated in P2V Nep- 
tunes and other aircraft, the equipment 
(designated AN/APN-67) will provide 
the navigator with continuous informa- 
tion on position, ground speed, ground 
mileage, drift angle, course error and 
ground track of the plane without 
reference to ground facilities. ‘This 
data is automatically integrated for the 
pilot and shown on a single instrument 
(course error indicator) to permit flight 
to destination with precision. (AW, 
Sept. 12, p. 18.) 

The basic Ryan-developed guidance 
system can be applied to many missiles 
now in design and development stages. 
The system has been flight-demon 
strated by Ryan in F-86 and T-33 air- 
craft. Field tests of the guidance sys 
tem also have been conducted at Ed- 
wards AFB against piloted aircraft serv 
ing as radar targets. 

[he Ryan-developed helicopter hov- 
ering device is an outgrowth of the 
Ryan avi- 
onics engineers saw how principles de 


navigation system research. 


veloped for the navigation system could 
be adapted to a specific requirement of 
the Navy for helicopters. For this rea 
son, the company undertook the neces- 
sary research and development to put 
together a demonstration model illus- 
trating the principles of operation. A 
contract resulted. 

Since the development of the hover- 
ing device is far advanced, it is probable 
the equipment already is targeted for 
operational Navy helicopters. 


CW Concentration 


Rvan has directed its talent to solve 
problems associated with these three 
fields by concentrating its effort in 
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NWL—a top aircraft accessory team 100% engaged in 


design, development, and precision 


production of aircraft equipment and accessories. 


QUALITY CONTROLS... .”“@é#E LINE 
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working constantly in the fields of fluid servo 
mechanisms and controls, hydraulic actuators, 
electro-mechanical components, and other related 
aircraft accessories—have built years of experience 
and “know-how” into the Lift line of products. 
NWL project teams are immediately available to 
assist you on your control program .. . from 
design thru quantity production or any portion to 


fit your needs. 


Contact the NWL resident engineer in your area. 


OTHER LIFT LINE PRODUCTS 


4 Screwjacks —Ball and Acme Threod 

$f, Synchronized ond W-tomperatre 
Actuators 

4X Pneumatic Actuators and Valves 

4X Mechanical Devices 

* Precision Sub-Contract Manufacturing 








Fluid Servo Mechanisms — 
Designed to operate airframe 
controls in highspeed aircraft, 
these servo activators moy be 
single or dual system types — 
mechanically, electrically, or 
multi-input actuated. 


~~ 





_ Constant Performance 
4 Electro- Servo Valves 
Direct and pressure 


operated. 





Pumps — let us 
prove the ad- 
vantages of NWL pump “know-how” 





A 
Electro-Mechanical Actuators, 
ask for data on the full Lift line 


— spur gear — internal gear — vane 
—and centrifugal. 
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Directional or Pressure Control 
Valves — Electrical or manual — 
direct or pilot operated. 








NATIONAL WATER LIFT COMPANY 





2220 PALMER AVENUE, 


KALAMAZOO, MICHIGAN 














the last few years to develop continuous 
wave (CW) radar techniques as dis- 
tinguished from pulse radar techniques. 

Use of the CW techniques has per- 


mitted lighter, smaller and simpler 
equipment, according to Ryan, and ad- 
ditionally provides significant opera- 


tional advantages over pulse-type equip- 
ment for certain applications. 

Ryan designs its equipment to be as 
free as possible from tuning adjust- 
ments, both on the ground and opera- 
tionally in flight. ‘This is a general goal 
in all avionic equipment, but Ryan be- 
lieves it has achieved the elimination 
of adjustments to a higher degree than 
is usually found in equipment delivered 
to the services. 

Consequently, Ryan has developed 
microwave systems (including antennas, 
wave guide components, duplexers) 
which can be treated essentially as 
black boxes by service personnel, free 
of any tuning requirements. 

In all three categories — navigation, 
guidance and copter hovering—Ryan is 
responsible for the design and develop- 
ment of the complete systems. Many 
of the components have been designed 
and developed cooperatively with out- 
side specialist firms. The very high 
performance Klystrons, _ particularly 
suited to Ryan systems, have been de- 
veloped in conjunction with Varian 
Associates, Palo Alto. 


Ryan avionic engineers fee] that the 
transistor should be applied wherever 
applicable, indicating that this unit has, 
for Ryan usage, achieved the degree of 
desired reliability. 

For example, in one avionic com- 
ponent, Ryan has reduced weight from 
25 |b. to less than 15 Ib. and reduced 
volume by 50% by redesigning to ac- 
commodate transistors in place of cer- 
tain tubes. With about 33 tubes orig- 
inally in the various circuits, all were 
eliminated by transistors, except for five 
tubes in the power supply. 


Thin-Walled Structures 


Ryan's powerplants section is doing 
pioneering work in honeycomb struc- 
tures and pneumatic ducting. 

It is engaged in component develop- 
ment in welded all-metal honeycomb 
sandwiches and presently is negotiating 
with airframe and engine builders to 
supply parts for evaluation. 

First of the components scheduled 
for design and manufacture is an after- 
burner shroud. ‘The airframe builder 
already has been supplied with panel 
sections for preliminary thermal evalu- 
ation. 

Other possible applications of welded 
all-metal honeycomb structures include 
variable area nozzles, thrust reversers, 


wing and tail surfaces subjected to aero- 
dynamic heating. Tailpipes of all-metal 


honeycomb makeup are also feasible. 
In this application, the honeycomb 
would supply integral thermal insula 
tion and increased rigidity and strength 

Ryan is supporting a development 
program in ducting to carry high energy 
air from turbojet compressors. This is 
a relatively new field, which poses ex 
tremely difficult fabrication problems, 
because the material—generally stain- 
less steel—must be very thin to keep 
weight down. Applications of ducting 
might be in boundary laver control, ac 
cessory drives, cabin pressurization, ait 
conditioning, anti-icing, engine starting 

Ryan believes much of the tools and 
techniques used in the company’s ex 
tensive exhaust manifold business could 
be applied to the production of pneu 
matic ducting. 

This type of ducting is being incor 
porated in a number of aircraft de 
signs. A large plane may have 500 
1,000 ft. of this ducting, ranging up 
to 6 in. in diameter. 

While Ryan’s development program 
is still continuing, some articles already 
are in prototype and production stages 
Prototvpe articles include boundary 
laver ducts for a fighter aircraft. Shapes 
of these items are very irregular and 
several inches in diameter. Makeup 
is welded stainless steel half stampings, 
varving in thickness from .030 to .078 
in. This thickness is required to take 











The Vickers Viscount is manufactured by Vickers Armstrongs Limited 
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We're happy fo know that the same accelerated pace 
is taking place at every engineering school through- 
out the land. It means that today's aeronautical devel- 


A opments demand technological skills which have no 
precedent 
The striking power of a fighter plane depends upon 


the competency of those who designed it. Republic's 
engineering resourcefulness created the first U.S. 400 
500...and 600 mile-an-hour fighters, it gave the 
war famed Thunderbolts and Thunderjets of war tested 
worthiness their powerful punch and ruggedness 






Current proof of staff proficiency and projected think- 
ing are demonstrated in the F-84F Thunderstreak 
atomic-bomb-carrying jet-fighter-bomber, and its pho- 
to reconnaissance counterpart the RF-84F Thunderflash 
_presently flying with units of the USAF and the 


NATO Air Forces 


We feel confident that whatever the trend of tomor- 
row's airpower needs may be, alertness to new tech- 
niques should add a potent blend when mixed with 
the skill of those veterans who have established 


Republic's reputation 
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A Road Map in the Sky 


With Decca you fly with an amazing road map. Decca traces your flight on the moving 
Flight Log — a map of the terrain you are covering. As you taxi from the hangar. . . take 
off .. . circle . . . maneuver and land, Decca instantly traces every movement of the heli- 
copter. You see exactly where you are and you fly — in any weather — a safe, positive course. 

Decca is a long wave navigator system operating from a chain of master and slave sta- 
tions located in a star pattern and covering an area of some 200,000 square miles. Unlike 
line-of-sight transmission, Decca provides low-flying helicopters with position-fixing ac- 
curacy down to ground level — among tall buildings — and behind hills. 


Decca is the missing link in helicopter navigation. 
Write us today for the complete story. 
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the stress due to duct flexing in this 
particular application. 


Ducting Installation 

One of the production stage articles 
is a duct for cooling a fighter fuselage 
in the vicinity of the afterburner. ‘This 
duct carries ram air for flight condi- 
tion and is hooked to the compressor 
inlet to induce flow during ground op 
cration of the engine. Material is .010 
in. thick. ‘To fabricate such a duct, 
Rvan had to learn how to form and 
weld extremely thin gages of high tem 
perature alloys. 

Extremely precise fitup of the welded 
structure is demanded. Where a mis 
alignment of .005 in. may be accep- 
table in fabricating an exhaust system 
joint of heavier gage material, this 
amount of misalignment would be in 
tolerable in welding ducting .010 in 
thick. 

Some ducting installations requir 
movable joints to accommodate thermal 
expansion and to serve movable aircraft 
structures. Difficulty in providing such 
joints lies in achieving leakproof, free 
moving components of lightweight con 
struction, which will handle the ex 
treme temperatures and pressures im 
posed. To keep weight down, joint 
design may incorporate sheet metal as 
well as machined parts. 

Rvan has designed, tested and pro 
duced several types of joints. Among 
them are a slip joint, which provides 
for movement to accommodate thermal 
expansion and straightline motion; a 
ball joint for swiveling action and ro 
tation, and a ball-slip combination per 
mitting swiveling and linear travel to 
ecther. } 

Actual in-flight evaluation of Ryan 
flexible joints by airframe builders over 
the last few months has resulted in an 
improved joint design which now ap- 
pears to be suitable for meeting oper- 
itional requirements. 


Production Shop 

Ryan's experimental department em- 
ploys about 300 shop people on a three- 
shift basis. ‘These men are cleared for 
confidential and secret projects. 

Experimental also has its own pro 
duction engineering group, which in 
cludes production planning and _ tool 
planning functions. It has its own tool 
room, machine shop, fabrication and 
assembly shops. Ryan uses the depart 
ment for: 
e Limited-quantity production for new 
prime and subcontract jobs. 
¢ Prime and subcontract projects which 
require some development before the 
are released to the production shop 
e Experimental fabrication, such as th« 
first Firebee target drone and the gom 
pany’s vertical takeoff jet. 

One of the big jobs for the depart 
ment is the fabrication of new alloys 
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another to ride along. 
Two recent hops gave me 
gunnery and rocketry. 


The first was in an Air National Guard tow plane, a T-33. 
hauling a 30-foot banner target at the end of a 750-foot cable. 

The sun was nestling red-gold in a bank of cumulus to the 
west as we made our first run in toward the California coast from 
about 50 miles offshore and it was easy to imagine I was in a 
Russian bomber on a sneak attack. 

We could hear a flight controller on one of the channel islands 
vectoring the Sabre Jets toward us, hear him call off altitude, 
heading and closing range. Then, from Rooster Red Leader: 


“Roger — Tallyho!” 

In a moment we could see them, 
three silver arrowheads in trail a mile 
off our starboard wing and a mile 
bove, Sabre Jets on the perch 

The lead jet stacked up and the 
words “Rooster Leader in!” crackled 
in our earphones. He banked left and 
turned aft as he dropped toward us 
Half way through he reversed his turn 
and slid into the familiar pursuit curve 
as No. 2 dropped off the perch. 

The attack was silent, drowned in 
the noise of our engine, and the Sabre 
grew amazingly as Rooster Leader 
bored in for the “kill.”” His turn 
tightened as he sliced toward us at 
perhaps 600 m.p.h., holding his fire 
until his radar sight showed the pippet 
was one-third the height of the rag and 
pegged on its forward upper cornel 

The fighter’s gaping mouth reached 
for us and at 1200 feet jagged jets of 
flame spat through the darkening sky. 

The whirling rat race of air-to-air 
gunnery is a complicated operation 
requiring skill, coordination and 
perfect timing under mounting 
G-pressure as the turn tightens. The 
slightest skid or slip can throw the 
.50-caliber slugs way off target. And 
it’s up to the attacking pilot, too, to 
break off his fire at a minimum 
15 degrees lest he hose a stream of 
lead into the tow plane! 

Why train with machineguns in this 
rocket age? Why at medium altitudes 
ind moderate target speeds? Because 
any military unit must train with the 
weapons it has been assigned and be 
cause tow planes and the targets they 
haul unfortunately cannot operate in 
the near sonic range and at great 
heights, although better developments 
ire on tap 

At Yuma AFB I tried a touch of 
rocketry, riding in the radar observer's 
seat of an F-89D Scorpion on a firing 
run over the 60-mile-long Arizona 
range. The wingtip pods flexed mas 
sively with a total load of 104 folding 
fin rockets as we turned for the run 


Valve Talk 


for WM. R. WHITTAKER Co., Ltd. 
by Marvin Miles, 
Senior Member, Aviation Writers Assn, 


, . . . . 
It’s one thing to ground-watch combat planes in action, quite 


2 much better picture of both 











not on a target, however, for as far as 
I'm concerned radar is Chinese. 

My pilot dumped the remaining 
jet fuel from the aft section of the 
tip pods and gave me a five-count 
warning before blast. When he 
touched the trigger, flame seared 
back over the pods as the rockets 
burst from their honeycomb nests. 
The big interceptor shuddered and 
slowed for a split instant, then 
surged ahead to follow the blazing 
violence it had unleashed at 2600 
feet per second. 

On a target run, had I been an R/O, 
we would have been under the hood 
from 10,000 on up to 30,000 and de- 
pendent largely on electronics and the 
flight controller's skill for a hit. In 
rocket interception, the controller at 
his scope in a darkened room far away 
can make or break a sortie with his 
positioning vectors before the attack- 
ing plane can call a “Judy” and lock on 
with its own radar. 

Different from the pursuit curve, 
rocket runs are made on a “lead colli 
sion” course —from abeam with just 
enough lead. This makes the largest 
possible target of the “enemy” and 
gives the interceptor the least vulnera- 
ble pass. 

Training missions are run on a 
45-foot, radar-reflecting banner 9 feet 
high, towed on 5000 feet of cable. The 
big worry is not to lock on to the tow 
plane, for although the 40-inch, 
19-pound rockets (2.75 inches in 
diameter) carry no warheads, their im- 
pact speed could do a lot of damage 

A chase plane, therefore, always is 
on hand to check the firing run and 
break it off before blast at 800 yards 
if the “blind” pilot has locked on to the 
tow — which happens occasionally. 

As I see it, both gunnery and 
rocketry are rugged, one compli- 
cated by G-pressures, the other by 
blind flying. My hat is off to the guys 
who do the job— pilots, radar 
observers, flight controllers, radar 
technicians, armorers, mechanics, 
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supplied by airframe and engine indus- 
try for the manufacture of various com- 
ponents. Many of these alloys are tried 
out for adaptability to fabrication tech- 
niques for the first time. 

Ryan is now working with about 70 
different alloys in its overall shop 
About 95% of these 70 alloys originally 
were handled and processed in the ex- 
perimental department. 

In the aircraft and aircraft compo- 
nents field, Ryan is producing, or is 
scheduled to build, the following: 

e Boeing jet tanker components. Ryan 
will fabricate three major sections of the 
KC-135—mid fuselage, aft fuselage, and 
torque box structure for the horizontal 
tail. Fuselage sections will be the 
largest Ryan has ever built and the 
largest Boeing ever has subcontracted. 

This KC-135 work will be phased 
into the end of the piston-powered 
KC-97 tanker program next year. 

Ryan is tooling its entire KC-135 
job with very little subcontract work. 
Over $2 million worth of tools are 
involved in its jet tanker project, and 
the tooling program is well under way. 
larget date for tooling completion on 
the three sections Rvan is building is 
Januarv, 1956. 

Tooling probabls 


will involve be 


tween 10,000 and 12,000 units. These 
vary from small templates and form 


blocks, to subassembly tooling and mas- 
sive final assembly jig and fixtures. 

Ryan also is building the master gages. 
lolerances held on the tooling far ex 
ceeds that required for previous work, 
because of high speed of KC-135 
e Convair B-58 structural parts. Ryan 
has received a contract from Convair 
for more than half a million dollars 
worth of structural components for the 
Supersonic B-58. ‘The bomber was 
ordered into initial production last year. 
¢ Boeing piston-engine tanker _ parts. 
Ryan has built over 700 aft fuselages 
and refueling pods for the KC-97 
plane. Parts are still in production, 
with work scheduled to be phased out 
early in 1956. 

Ryan also has built approximately 
1,000 lightweight, spotwelded under- 
wing fuel tanks to augment the KC-97’s 
range and fueling capacity. 

Floor beams are being fabricated for 

the KC-97. About 50 beams are u 
volved, constructed of spotwelded alu- 
minum allov sheet. 
e F-86F aft fuselage. Ryan took over 
North American Aviation’s tooling and 
set it up for this job. This work was 
started in January, 1955, and deliver 
of the first component was made in 
June—about two weeks ahead of sched 
ule. The program is expected to extend 
through 1956. 





Skyraider Radome in Mating Jig 


These two halves of the large radome for Navy’s AD-5W Skyraider are shown in mating 
jig at Douglas Aircraft’s El Segundo plant. The glass-plastic, honeycombed radome, measur- 
ing 13 ft. long by 8 ft. wide by 3 ft. deep, is too large and complicated for one-piece fabri- 
cation, so it is made in two parts which are later combined. Metal joints must not be used, 


to avoid interference with radar scanner’s performance. When the mating halves of the 


honeycomb sandwich are laid up on molds, enough fibrous glass fabric for a lapped joint is 


left free of resin at the mating edges and the halves are cured. 


Finally, in the mating 


jig. the lapped joint is built up by alternating the untreated fabric with resin and plastic 
honeycomb structure. Douglas says this technique costs one-third as much as alternate 


methods. 
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e Navion and L-17B spare parts. These 
include wing panels, fuselage sections 
and other components to keep approxi- 
mately 2,000 of these craft im service. 
(The 2,500 originally built include 
1,000 North American Aviation-built 
Navions. ) 

In the high-temperature components 
field, Ryan production shop is build 
ing these parts: 

e Afterburners and jet engine parts for 
the Wright J65. 

e Components for J57 turbojet for both 
Pratt & Whitney and Ford. Approxi 
mately 30 different parts are involved. 
e Afterburners, combustion chambers, 
exhaust cones, etc., for the General 
Electric J47. Other parts are being 
fabricated in limited quantities for ad 
vanced GE. engines. 

¢ Complete rocket motors for the Fire 
stone Corporal. ‘These have been in 
production for approximately four years. 
® Nose fairing and exhaust cowl for 
the Fairchild J44 turbojet engine 

e Exhaust systems and equipment for 
about 75% of the country’s piston- 
engine commercial and military trans 
ports 

Rvan also is making exhaust systems 
for helicopter manufacturers Piasecki, 
Sikorsky and Bell. 

The company is 
tanium alloy 
pletion of an Air Force development 
contract. Phases under study include 
welding, machining, forming, etc. Much 
of the results is being funneled into 
Rvan’s subcontract work on 
and components. 

Ryan's plant encompasses a 40-acre 
facility, with 750,000 sq. ft. of factors 
floor space filled with $44 million worth 
of machinc tools. The company’s 
4,400 emploves produce $45 million 
worth of products a vear. 


Whirlwind Sets Record 


continuing its ti 


research, following com 


engines 


Two Westland Whirlwind (S-55) 
helicopters recently flew 3,400 mi 
from England to the Persian Gulf, 


longest flight ever made by British-built 
rotary wing craft. One leg was across 
of sea. The copters will be 
used by Roval Dutch Shell Group 
(AW July 25, p. 95) for offshore oil 
drilling operations. 


Floor Space Doubled 


General Mills has more than doubled 
its floor space for manufacturing plas- 
tic Skvhook balloons (AW Oct. 10, 
p. +5) at its Minneapolis plant. Area 
has been increased from 29,000 to 70,- 
000 sq. ft. A new 285-ft. long by 200 
ft. diameter production line accommo- 
dates the company’s largest balloons. 


2350 mi. 


AVIATION WEEK, November 7, 1955 
























These new Cutler-Hammer 
One Hole Mounting Lever 
Lock Switches are available 
in constructions to prevent 
inadvertent operation from 
any lever position to any 
other lever position. Inten- 
tional operation of the 
switch is accomplished by 
a pull on the lever to unlock 
it and permit its movement 
to the desired position. 











What you should know about Cutler-Hammer 


Cutler-Hammer has long held the re- 
spect of the aircraft industry because 
this company has been part of the air- 
craft industry for 35 years. It has never 
been an opportunist supplier. It has 
pioneered the designs others have fol- 
lowed. It hassought toserve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 
the decades past, Cutler-Hammer engi- 
neers are working closely with the air- 
craft industry’s leaders... thinking 
ahead, planning, designing and building 
















Cutler-Hammer 
“first tor 
Aircraft Designers 


One Hole Mounting Lever Lock Switches 


Cutler-Hammer now offers the first line of Lever 
Lock Switches ever engineered for one hole mount- 
ing. Lever Lock to prevent accidental operation 
without cumbersome switch guards that obstruct 
panel visibility. One Hole Mounting to conserve 
panel space and provide maximum areas for panel 
markings. 

These are typical Cutler-Hammer Aircraft 
Switches .. . top-quality construction, expertly 
engineered. Positive snap action with dependable 
contact pressure in the closed position and reliably 
secure contacts in the open position even under 
the severe shock and vibration encountered in 
combat aircraft service. The lever seal is of special 
silicone rubber, engineered to outlast the opera- 
tional life of the switch. The seal is unaffected by 
ozone or sunlight, oil or water, or extreme tem- 
peratures, either high or low. 

Cutler-Hammer Lever Lock One Hole Mount- 
ing Aircraft Switches are available in single, double 
or four-pole constructions... single or double 
throw, with or without center “‘off’’ position. 
Designed for minimum parts and weight. They 
solve many aircraft design problems. Be sure you 
have complete data now. Write or wire today. 
CUTLER-HAMMER, Inc., 1471 St. Paul Ave., 
Milwaukee 1, Wisconsin. 
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for the future. Here is the record: 
1920 Cutler-Hammer designed and 
manufactured the first line of switches 
ever created specifically for use in air- 
craft. 

1938 Cutler-Hammer designed and 
manufactured the first d-c power relays 
ever created specifically for use in air- 
craft. 


1943 Cutler-Hammer designed and 
manufactured the first a-c power relays 
ever created specifically for use in air- 
craft. 

1949 Cutler-Hammer started devel- 


opment of the first environment-free 
power relays for use in aircraft. 





1953 Cutler-Hammer submitted sam- 
ples and certified test reports on the 
first hermetically sealed power relay to 
WADC and Bu. Aer. Cutler-Hammer 
configuration was adopted as industry 
standard by ASG. 


1955 Cutler-Hammer designed and 
manufactured the first one hole mount- 
ing Lever Lock aircraft switches. 


a 
——— EE 


CUTLER-HAMMER 








TYPE 
30E16 


With its 30-volt, 100-ampere rating, 
the Type 30E16 offers increased out- 
put and reliability that make it the 
ideal replacement for existing 50 and 
75 ampere aircraft generators. In most 
cases, it can be used with existing con- 
trol equipment—with types 1042-17 
and 1589-1 voltage regulators, for ex- 
ample. 

This generator can be furnished with 
either square or round mounting 
flange and is suitable for use on Con- 
tinental ROA, P & W 985, P & W 
1340, P & W 1830 and Wright GR 
1820 engines. 


. DIVISION OF | 
or a 


EATONTOWN, N. J. 








“red Conk 
DC GENERATOR 


For military applications, the gen- 
erator conforms to AF Drawing 52B- 
6588 and will deliver full output at 
35,000 feet altitude and 75% rated 
power at 50,000 feet. 


CHARACTERISTICS 


EE 
Min. Speed for Regulation... 
Max. Speed for Regulation 
Pow 


For complete information about Bendix 
Red Bank Generators . . . both DC and 
AC ... write us today. 





West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadion Distributors: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y¥. 
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USAF Contracts 


Following is a list of unclassified con 
tracts for $25,000 and over as released 
by Air Force Contracting Officer 


WRIGHT-PATTERSON AIK FORCE 
BASE, Ohio 

Lockheed Aircraft Corp., Mari i, Ga 
facilities for production of C-130 aircraft 
(PR 148845), $226,688 

H. Koch & Sons, Corte Madera, Ca 
instrument cases, 1,504 ea (PR 143078) 
$662,232. 

Alien B. DuMont Labs., Ine., 750 Blo« 
field Ave Clifton, N. J contre master 
L-6, 21 ea., control, interval, D 17 ea 
pulse shaper, A-2 39 ea (PR's 365 
236538 236533, 236530 57 4 470090 
170056-3), $49,038 


Sundstrand Machine Tool Co., Rockford 


ll drives constant speed (PR PE- 
203219-2), $442,984 

Jack & Heintz, Ine., Cleveland 1, Ol 
generators, aircraft engine driven, 30 \ 

d. ¢ 100 amp., (PR PE-159370), $61,274 
Camera Equipment Co., 1600 Broadwa 
New York 19, N y MI’ tripod PH a 
120 ea spares, tabular list of art 0 
lots (MIPR R44-2081-SC-SMD-24) $ 

676 

Glassoloid Corp. of America, > Welling 
ton St Clifton, N. J pres laminating 
photo 140 ea (MIPR-R55-2075-SC 
SMD-24 MIPR-R55 75-SC-SMID-24-1) 
$42,529 

H. Koch & Sons, Corts Madera i 
instrument uses, 425 ea (PR 143078-4) 
$336,175. 

Olin Mathieson Chemical Corp., Ea 
Alton Ill cartridge starter a ift en 
gine type MC-1, 195,732 ea (PR 144429) 


$3,131,017 
Bill Jack 
Solana Beach 


type K-3, 74 ea 


Sclentific Instrument Co., 
Calif ontrol, split ertical 
control ertical, type K 





82 ea junction box, main, C-1 i 
(PR's 236521 570093 TOOR4 236525 
236529 236532 236534 236537 570131 


570056-3), $78,260. 


Radio Corp. of America, Engineering 
Products Division, Camden N J AN 
ARC-34 radio sets complete spare part 
test equipment and data (PR 158744 
158661), $3,367,327 

Varo Manufacturing Co., Garland, Tex 
ower supplies, 238 ea., (PR PE-208384) 

Goodyear Tire & Rubber Co., Ine., 1144 
East Market St Akron 16, Ohi wt 
issys. for B-57C acft } " } s 

I iC 4 ft S4 if 
I 7¢ icft $28 ea (PI Pt 

$7.¢ ) 

Carver Pump Co., 1056 H \ 
Muscatine, lowa, type 0-3 wate vy kit 
120 ea spare parts, te r ’ lication 
(PR MO-6000388) $42 939 

American Machines & Metals, Ine United 
States Gauge Div., Selle é I t ‘ 
MG-1 torque pressure transn 
(PR PE-673565), $32,774 

Collins Radio Co., 85 
Cedar Rapids, lowa, receive 
111 ea tuning unit, 111 ea power I 
lll ea (PR's 158758 5576 5576 
557661 957689 R55 721-191) sf 77,616 

Bendix Aviation Corp., Ked Bank Div 
Eatontown, N. J panels mtrol. a ver 
erator spare parts and data (PR PE 
672773), $199,241 


AIK RESEARCH «A DEVELOPMENT 
COMMAND, Baltimore 3, Md 


Purdue Kesearch Foundation, Lafayette 


Ind research, continuing study ! 
chemistry of aliphatic and ali ! nit: 
compounds and their derivatives (Al 
18(600)-310) $29,600 

University of l 


Chicago, Chicag ¥ I 
quantum I 1 
tions of molecular properties, (AF 18(600) 
$71), $35,676 

Aerophysics 


mechani 


research 


Development Corp., P. © 


Box $49, Santa Monica, Calif esearcl 
study of non-stationary surface ombu 
tion, (AF 18(600)-1509), $39,868 


Board of Kegents of University of Wash- 
ington, Seattle 56, Wash 


research, boron 
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A new kind of airplane 


makes the hewe 





+. with a new kind of power 
transmission designed and 
built by FOOTE BROS. 


A revolutionary aircraft, McDonnell’s XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight...a 
totally new concept of flight which combines the vertical 
flight characteristics of a helicopter with the speed and 
range of a conventional fixed wing aircraft. 





To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros. to design and build this highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros 
to meet the exacting needs of America’s great aircraft 
manufacturers. It will pay you to see Foote Bros. first— 
the right place to bring your power transmission and 
tuator problems! 






FODTESBROS. 





Beller Power Teakoceon Through Beller Boar 
Since 1859 


Foote Bros. Gear and Machine Cecrporation 
4545 South Western Boulevard 
Dept. G1, Chicago, Illinois 


} FODTE BROS, 
‘Dutt eats This trademark stands 
UFETIME GEARING | for the finest Industrial 
ae FA gearing made! 


T.M. RES. U.S. PAT. OF F. 











How Hy Trol operates hytrol 


is Standard 


Here we show Hy Trol in action, illustrating 
the faultlessly smooth technique that has 
brought thousands of approaches to a success- 
ful conclusion. Hy Trol, that suave boulevard- 
ier of the runways, has a no-slip system per- 
fected by years of experience. 


3-47, B-52, A3D, 
RB-66, RF-84F, 
F-100, C-130, 

QF-80 

Installed 
on DC-4, 
DC-6, DC-7, 
DC-7B, C-46, 
C-54, C-97, 
C-118A, C-130, 
B-377, R5D, 
R6D, P2V-5, 
Avro Jetliner, 
F9F, F-80, 
F-84F, F-89, 
F-94, F-101A, 
B-36G, Y B-60 


| 
' 
Equipment on: | 


From a pilot’s point of view you'll like the way 
Hy Trol’s technique increases, but does not 
supersede, your control. Have Hy Trol always 
standing by before touchdown, to ensure 
directional stability immediately on contact. 
Hy Trol leaves it to your discretion how much 
braking power to apply; he provides optimum 
frictional efficiency only if you want it. 


) (Aytrols 


the accepted Anti-skid Braking System 


@ produti of 








' 

Inc. who also make 
HOT AIR VALVES + FUEL VALVES | 
TURBO MACHINERY + HY V/L PUMPS! 

! 

Kee ee ee eee eee eee ee we eee wee = 4 


BURBANK, CALIFORNIA e Aviation Subsidiary of CRANE CO. 
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and silicon chemistry (AF 18(600) 
$40,000 


1541), 


KOBINS AIR FORCE BASE, Georgia. 


Curtiss-Wright Corp., Caldwell N J 
nodification kits for propellers, $1,126,840 
S6H1,N82 

Glenn L. Martin Co., Balti ¢ M 
repair and/or modification raft 
PR-584379), $27,500 

Aeroproducts Div., GMC, lavtor oO) 
nodification kits for ! t (4 
23659) S707.659 

Beech Aircraft Corp., \ hita Ka 
modification of aircraft trar 
é lie (PR-584399). $46.1 
HILL AIR FORCE BASE, Utah 


Del Mar Engineering Laboratories, 


Sawtelle Boulevard, Los Ange 
frangible tow targets, 1 

55 ea spare part and rmme 
$329,010 


TINKER AIR FORCE BASE, Oklahoma 
City. 
Western Gear Works, |! 


overhaul and modification § of ear box 
hydraulic pump drive issemb! i-R © 
546862, $40,365 

Lockheed Aircraft Corp., Marietta, Cia 
IRAN & modification of dr ta 
stallation on B-47 type aircraft IFB Ot 
537214). 1.334 ea $400,000 


PATRICK AIK FORCE BASE, Florida 


Westinghouse Electric Corp., I 
burgh, Pa design, development, fab ‘ 
tion and installation of single 


switching and data conversi« 
(PR FP-1(55)-125), $365,027 

Pacific Div., Bendix Aviation Corp., 116°! 
Sherman Way N Hollywood, Calif , 
carrier discriminator rack 17¢ 
172704-7, 2 ea (PR AF 16M-IITI-B-LP-55 
6057-B), $25,309 

Electronics Corp. of Amerita, 7 Broa 
way Cambridge 42 Mass sigt l 
opment, and fabrication of high-spee« 
cision radar data recorder t 


instruction books, (PR FP-1(54) 
691 

Cubie Corp., 2841 Canon St San Dieg« 
6, Calif designing, providing ind instal 
ing test facilities for the orrelation track 
ing system (COTAR), (PR FP-1(55)-14 
job, $88,919 


OLMSTED AIR FORCE BASE, Middletown, 
Pa. 
Bell Aircraft Corp., P. O. Box 1, Buftalk 


a oes oe storage and distribution service 

for spare parts for GAM-6 weapor 

tem, (PR 528346), $114,893 overhaul, re 

pair and/or modification of component and 

related equipment of GAM-63 weapons 

tem, (PR 597543 and 597543-1), $277,154 
Decker Aviation Corp., 361 Frankford 

Ave Philadelphia 25, Va epair of verti 

eal gyro indicator (VGI) system compo 

nents (PR 598106) $425,852 


LOS ANGELES ORDNANCE DISTRICT, 
Pasadena 2%, Calif. 





American Pipe and Steel Corp., 2201 
Commonwealth Ave Alhambra Calit 
shipping containers for missile ody XM 
351 S57 ea., $934,997 

California Institute of Technology, 1201 
ast California Street, Pasadena 2, Ca 
hypersonic wind tunnel research, $135,000 

Firestone Tire & Rubber Co., 2525 Fire- 
stone Blvd Los Angeles 54 ‘alif techni- 
cal representatives for Ordnance Guided 


Missile School $31,854 


Harvey Machine Co., Ine., 19200 Soutt 
Western Ave Torrance Calif develop 
ment of 2-inch rocket motor parts manu 
facture, $150,000, 

Northrop Aircraft, Ine., 500 East Orange 


thorpe Ave., Anaheim, Calif product 
rection program on T46E1 and XT31 pro 
gram, $45,167. 


ROBINS AIK FORCE BASE, Georgia. 


Minneapolis-Honey well Regulator Ce., 
Aeronautical Div., Minneapolis, Minn 
pair and modification of gyro (PR- 
584387), $91,572 

Glenn L. Martin Co., Baltimore Mad 
epair, modification, et of TM-61 missile 
and components, $116,114 storage & dis 
tribution services pertaining to TM-61 
missiles and related equipment, $158,234. 
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Navy Contracts 

Following is a list of unclassified con 
tracts of $25,000 and over as released 
by Navy € ontracting Offices: 


AVIATION SUPPLY OFFICE, Philadelphia 
il, Pa. 

Bendix Products Div., Bendix Aviation 
Corp., South Bend, Ind., services and repair 
parts for Bendix pumps, (383/23055- 
27P6/1/56, 383/2117-76/51), $723,766. 

Thompson Products, Ine., Accessories 
Div., 23555 Euclid Ave., Cleveland 17, Ohio 
pumps and spare parts, (383/2150-1120/52 
483/2150-551/53), 309 ea., $77,400 

Mine Safety Appliances Co., 201 North 
raddock Ave., Pittsburgh 8, Pa., flying 


helmets, (383/2555-48/55), 1,249 ea., $325,- 
013. 

Northeastern Engineering, Ine., S. Bed 
ford St., Manchester, N. H., frequency 





meters, (PDEN-11-164/! 
MIPR-02-590175-SC-01- 
264, 

Manning, Maxwell & Moore, Ine., |an- 
bury, Conn., hydraulic valves, (383/29043- 
56X4/1/56), 826 ea., $29,909 

Walter Kidde & Co., Ine., 675 Main St.. 
Belleville 9, N, J., spare parts used on 
Walter Kidde products, (383/29043-4-G- 
5/1/56), $26,098. 

Kidde Mfg. Co., Ine., 35 Farrand St., 
Bloomfield, N. J., cylinders, COs inflation 
type, (155/123009/56), 238,464 ea., $27,358 

Grimes Mfg. Co., 515 N. Russell St 
Urbana, Ohio, cover, lens, lamp, globe, light, 
(383/29031-70E 5/1/56), $25,732 

Seintilla Div., Bendix Aviation Corp., 
Sherman Ave., Sidney, N. Y., ignition har- 
ness assys., (383/29023-15x5(11)56), $25 
699, 


», CNO-11-6058/54 
23), 304 ea., $415,- 


Bendix Products Div., Bendix Aviation 
Corp., 401 Bendix Drive, South Bend, Ind 
eylinders and rivets and part for struts 


(383/2110-1607/51, 383/2110-1289/52). $100 
076; arm. assys. and maintenance arts 
(383/2110-1565/51, 383/2110-1222/52). $159.- 
198; actuators and brace assys. and main- 
tenance parts, (383/2150-446/53, 383/2150- 


1058/52), $91,834. 
Gabb Special Products, E. Horton Son & 





Co., Windsor Locks, Conn., indicato 

(383/23263-12 S 2/4-6/56), 787 ea., $31,335 
Kell-Strom Tool Co., Ine., 214 Church St 

Wethersfield, Conn., tools (383/23263- 


352/10/56), 112 ea., $26,545. 

Bendix Products Div., Bendix Aviation 
Corp., South Bend, Ind., wheel and brake 
assemblies, (383/29043-22x1/1/56), $49,099 

Broning Bros., Inc., 4209 E. Chase St. 
taltimore, Md., paint, (IF B-383-3-56), 60,- 
700 gal., $61,914. 

Sperry Gyroscope Co., Great Neck, N. \ 
spare parts for radar test sets, (PREN11- 
3925/55), $132,677. 

Pervo Paint Co., 6624 Stanford St Los 
Angeles 1, Calif., enamel, (IF B-383-30-56), 
12,900 gal, $63,696. 

Benjamin Franklin Paint & Varnish Co., 
1820 Langdon St., Philadelphia 24 : 
enamel, (IF B-383-30-56), 12,900 gal., $27.,- 
141. 

Westinghouse Electric Corp., 3001 Walnut 
St., Philadelphia 4, Pa., generators, panel 
and transformers, (383/2140-206/53, 283 
2140-11/54), $278,530. 

Bendix Products Div., Bendix Aviation 
Corp., 401 Bendix Drive, South Bend, Ind 
assemblies for various aircraft, (383/2110- 
1588/52), $176,442. 

Chandler-Evans Div., Niles-Bement-Pond 
Co., West Hartford, Conn., maintenance 
parts used on carburetors, (383/2116-128/52 
383/2116-73/53, 383/2116-25/54), $62,512 

Lion Uniform Co., 44 Webb St Dayton 
Ohio, flying suits, (383/29045 16 G 3/10/56 
Aero), 2,700 ea., $117,946 

MeDonnell Aircraft Corp, I’. O. Box 516 
St. Louis 3, Mo., maintenance parts for F2H 
aircraft, (383/2110-1737/51, 383/2110-1746 
51), $25,714 383/2110-1729/51 3823/2110 
1740/51), $45,233; (383/2110-1741/51), $28 
722; (383/2110-1733/51), $43,466 

Parker Aircraft Co., 5827 W Century 
Bivd., Los Angeles 45, Calif., fuel valve 
(383/2150-419/53), $30,659 

Chance-Vought Aircraft, Ine., P.O. Bos 











5907, Dallas, Tex., maintenance parts used 


on various aircraft, (383/2110-1706/51) 
$30,354. 
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SEAMLESS METAL BELLOWS 
AS SMALL AS '4 DIAMETER 


For miniaturization, Bridgeport bellows in 4” and 5/16’ 
diameter sizes offer many new opportunities to design 
engineers. These tiny, seamless metal bellows are hy- 
draulically formed of brass, phosphor bronze, beryllium 
copper, monel and other metals. A wide range of reactions 
and characteristics is available. 


BELLOWS ASSEMBLIES 


Bridgeport specializes exclusively 
in metal bellows of all types and 
sizes, and complete bellows as- 
semblies. Savings in time, trouble 
and money can be made by buy- 
ing complete bellows assemblies 
- +» let Bridgeport show you how. 





CONTROLS COMPANY 


Send me the Bridgeport bellows data checked below: Dept. VA-1400 
[] Full details on new, small-diameter bellows 


[] Bellows Engineering Bulletin #125 (28 pages) 


NAME 





COMPANY 





ADDRESS 





CITY STATE 
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HOW MUCH IS A POUND 


‘ WERE ) 


WORTH IN YOUR AIRCRAFT? 


LJ#150 (C_J*200 [_]*250 


However you estimate your money savings 
as a result of weight reduction...bearing in 
mind that a saving of one pound makes pos- 
sible an additional saving of five pounds of 
airframe structure ...AER-O-COM can save 
you thousands of dollars because... 


AER-O-COM'S NEW VERSATILE, RUGGED H.F. 
RADIO EQUIPMENT (Receiver—Transmitter—Power Unit 
—Automatic Antenna Tuner) WEIGHS BUT 75 POUNDS, 
REQUIRES ONLY FOUR 14 ATR SPACES! 


Utilizing revolutionary new design principles, 
\er-O-Com engineers have cut across barriers of 
weight and space. Result: light weight, small 
package, optimum performance H.F. communica- 
tions equipment with extreme ruggedness and 
versatility! Available for operation on 27.5 VDC 
or on 115 ¥. 300-1000 CPS. 

Weight is dramatically reduced. Total equipment 
—ATOM Transmitter, STAR Receiver, *Modu- 
lator Power Supply, and SUN Automatic Antenna 
Tuner — weighs but 75 pounds, only 150 pounds 
in dual installations! 

Racks may be fabricated smaller and lighter— 
effecting further savings in weight. New econo- 
mies are possible in aircraft design. 


Write for full particulars and specifications! 






















AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC. ¢ 3090 S.W. 37th AVENUE ¢ MIAMI 33, FLORIDA 


[_]*300 


1. STAR RECEIVER: Frequency Range 2-22 mes 
Completely automatic tuning requiring only 
insertion of crystal through front panel. Maxi- 
mum of 192 erystals may be installed in any 
desired frequency pattern. Receiver supplies 
R.F. excitation for Atom transmitter(or Model 
AT 144 Transmitter) for simplex operation 
Can be connected for simplex operation on 
any channel and cross band operation on any 
other channel, the latter being limited only by 
the number of crystal positions in the trans- 
mitter. Maximum tuning time 5 seconds 


2. ATOM TRANSMITTER: Frequency Range 
2-22 mes. For simplex operation receives exci 
tation from Star Receiver. For cross band 
operation, optional assembly may be installed 
inside front panel to accept up to 25 crystals 
Transmitter tuning is automatic thus per 
mitting complete freedom in arrangement oft 
frequen y pl in M ixXitmum tuning time ’ 

onds. Transmitter circuitry permits use with 
either SUN Tuner deseribed below or Model 
AAT Type 4. Transmitter contains necessary 
relays for interlocking in a dual installation 


3. “MODULATOR POWER SUPPLY: !)\ \! 
operates from all 27.5 VDC PACk operates 
from 115 volts 300-1000 ¢.p.s. Clipping and 
SUppresston provide high average level ot 


modulation with low distortion 


4. SUN AUTOMATIC ANTENNA TUNER: The 
simplest, lightest ind fastest automatic tuner 
Contains no tubes, R.F. bridges or control 
relays. Tuning time averages 5 seconds for 
typi al international frequency plan. Operates 
efhiiciently into fixed wire antennae, grounded 
or open, over range 2-22 Vics 
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WITH THE APPEARANCE of faster, fuel-hunerv aircraft, better methods of bad-weather 


Jet Era Is Reawakening Interest 
In Automatic Approach Couplers 


By Philip J. Klass ich b to the traf itten 
vithout 
The problem of integrating new tur eLonger duration non-stop flights. 
boprop and turbojet airliners into an This gives flight cr fewer opp 
already-congested airspace may force the tunities t ike ILS es, g 
airlines to take a new look at an old ng them less chance to maintain their 
device, the automatic approach coupler _ proficienc' t ma result in 
enables an autopilot-cquipped plane — greater pilot fatigue at the end of 
to fly automatically down ILS beams long hop when an instrument ap 
during bad-weather approaches. proach must nade. (Pilot fatigue 


The coupler by modifying the ILS was indicated as the cause of the Italian 
signals fed to the conventional cross Airlines DC-6B ish at New Y 
pointer indicator and making them suit International Airport last year (AW 
able for use by the autopilot Oct. 31, p. 57 


The new interest in approach a : 
couplers stems from growing — bad Transition Cushion 


weather operational problems and from If the ¢ | Aeronauti Administt 

the “transition cushion” philosophy tion approves, the approach couplet 

proposed during the recent meeting of nay play a nev le in easing the most 

the Radio Technical Commission for difficult porti f an ILS approach 

Aeronautics (AW Oct. 17, p. 79 the transit fron struments to 
The various problems which will visual contact with the ound 

spur the utilization of approach couplers [his idea was proposed to RTCA 

include: Edgar \ Post iperintendent f 

e Jetliner operations. The jet’s raven- navigational aids for United Air | 

ous fuel consumption at low altitudes Post th the thority that 

makes it essential that there be a high nes from wide operating experience, 

probability of ILS approach success on n UAL has its ent fleet (es t 

the first attempt. for DC-3s) equipped with to] 

e Growing traffic density. This makes nd approach coupler 

it increasingly difficult to work an ait During an ILS approach, t 

craft that misses its initial ILS ap raft nears the announced c 
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trafic control must be fownd, and. . . 


from | ) 
| contact with the ground 
] 


When he sights the approach lights, 


*} 
there is an awkward instant of transi 
tion when he must re-orient from thi 
ntheti instrument presentation to 
the real world outside his windows. And 


f the plane is not properly aligned 
th the runway, the pilot must in 
tantly decide whether he can manen- 
ver into position safely or should 
ute a missed approach go-around 
If the ILS approach is being made 
utomatically with an approach coupler, 
CAA regulations now require that the 
autopilot and coupler be shut off and 
manual control assumed at an altitude 
hich frequently is above the point 
vh the pilot “breaks out.” This 
ntroduce mother transition Post 
from automatic to manual con 
|. in the final critical seconds before 
contact 
propos that the CAA ease 
his restriction to permit the approach 
ler to remain in operation d 


+, 
ft 


iC! iown 
to lower altitudes. This would provide 
vhat he calls a “transition cushion,” 
ig the pilot time to make visual 

t with the ground before he 

ke wer manual control of the air- 
ft. This would offer several ad- 


t r 

e Remove strain of transition to manual 
ht while the pilot iS looking for 
ial reference. 

¢ Provide pilot with a few seconds after 
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GLIDE SLOPE DESCENT 


FIVE REPRESENTATIVE RUNS 


OMAHA, NEBR. 
OCTOBER 7 1953 


AIR CONDITION: VERY ROUGH 





GUIDE SLOPE DEVIATION CONVERTED TO ALTITUDE 
HUNDREDS: OF FEET 


Fa FIVE DOT DEVIATION 


FIVE DOT DEVIATION 





BELOW COURSE 











9 10 " i2 3 4 15 16 17 
DISTANCE FROM GLIDE SLOPE TRANSMITTER 
THOUSANDS OF FEET 











AUTOMATIC APPROACH COUPLER provides close tracking of ILS glide slope, despite rough air. Tests were run by Collins Radio Co 


break-out for sizing up the situation 
before he takes over manual control. 
e Insure closer alignment with the ILS 
localizer, and hence the runway, than 
is possible if pilot takes over manual 
control earlier. 


Low Altitude Restrictions 


The CAA already has taken steps to 
change the minimum altitude at which 
the autopilot-coupler can be used, 
Edgar B. Franklin, chief of the Air 
Carrier Safety division says. 

These minimums are established for 
each type airplane and its particular 
make of autopilot approach coupler. 
During autopilot certification, the 
plane is put into approach configura- 
tion and started down the glide slope 
A spurious hardover signal, correspond- 
ing to a simulated autopilot malfunc 
tion, is introduced which causes the 
plane to nose down. 

Before the pilot 
the control yoke, he must wait one 
second—to simulate what CAA be 
lieves would be the pilot’s reaction 
time to an unexpected autopilot mal 
function. The altitude lost in this test 
is then computed. 

(There have been differences in in 
terpretation between CAA regions as 
to whether the altitude lost should 
be measured from the original point 
on the glide slope where the “malfunc 
tion” occurred, or from that point on 
the glide slope where the plane would 
have been if the spurious signal had 
not been introduced.) 

In the past, CAA has set the mini- 


mum autopilot-coupler operating alti- 


pulls back on 
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tude at a value which is at least twice 
that of the “lost altitude” figure ob 
tained in certification tests. The result 
is that operating minimums usually 
are 200 feet or higher. 

Under a new revision, which CAA 
is coordinating with the Air ‘Transport 
Assn., the Air Line Pilots Assn. and 
other industry groups, the coupler op- 
erating limit would be fixed at “‘lost 
altitude plus 50 feet,”” Franklin says. He 
estimates this might drop the figure to 
about 100 feet, or slightly more. 

Some observers believe that the 
CAA’s insistence on a one-second delay 
before the pilot reacts in its lost 
altitude test is not realistic under ap- 
proach conditions. When a plane is 
making an automatic approach, the 
pilot will have his hands on the yoke 
continuously and will react in a frac- 
tion of a second in event of autopilot 
malfunction, these observers claim. 


Lower Ceilings? 


The CAA “has no present plans to 
authorize a reduction in (ceiling-visi- 
bility) minimums based upon the use 
of automatic approach equipment,” 
Franklvn savs. However, he adds that 
this does not “preclude future con 
sideration of lower weather minimums 

provided operational experience 
(with couplers) shows that an equiva 
lent level of safety can be realized.” 

Post reported that UAL has been 
making automatic approaches for 
nearly a year at a number of selected 
airports (with good approaches and 
high intensity lighting) down to mini 
mums of 200 ft., 4 mile, whereas the 


company permits manual ILS ap 
proaches at these same airports onl 
under 300 ft., ? mile conditions. Post 
concludes that auto-approach mini 
mums eventually can be lowered to “af 
least 100 ft. and 4 mile.” 


Improved Approach Success 


Although the use of approach 
couplers may result in a slight lower 
ing of present weather minimums, 
their major contribution will be in im 
proving the probability of approach 
success and increasing the safety of 
ILS approaches. 

Chis is the view of R. P. Snodgrass, 
engineering department head for flight 
research at Sperry Gvroscope Co. and 
a pilot with considerable bad-weather 
approach experience. 

He bases his opinion on experience 
gained in more than 500 bad-weather 
approaches which Sperry has made as 
part of its own, independent program 
and/or a similar project sponsored by 
the Air Navigation Development Board 

Nearly all of these approaches werc 
made using a Sperry A-]2 autopilot 
and approach coupler. A_ substantial 
portion of the approaches were madc 
under weather conditions of 200 ft 
4 mile or less, with Snodgrass at the 
controls during 25% of the runs. 

[he increased probability of ap 
proach success and the lower risk stem 
from the coupler’s ability to con- 
sistently keep the aircraft more closely) 
aligned with the localizer and_ glide 
slope beams than 1s possible under 
manual control. This has been demon 
strated in extensive tests conducted by 
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RADIOGRAPHY reveals... 


a better way 
to yield 


a better job! 








This stainless steel ring must be brazed to the cylinder: 
The bond between them must be sound—for the rin 
must hold the cylinder in place despite high stresses 





gobs is where radiography has done a double job 
First, x-rays probed the structure of the bond, 
showed when it met requirements or when lack of 


fusion meant the part must be rejected. 


Chen, radiography went further. It helped reveal 
a new technic for brazing these two parts—a technic 


vhich yielded sound joints almost every time. 


So, add another instance where radiography is 
more than paying its way. By doing such jobs as this, 
by testing pipeline joints, by proving soundness of 
the welds in pressure vessels, it is opening up new 
fields to welders 

Radiography can help you build business as well 


as earn a reputation for good work. Would you like 


to discuss how ? Talk it over with your x-ray dealer. 





EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N.Y. 





Radiography... 


another important example of Photography at Work. 
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floated gyros 


bring ’em back alive 


It’s a tough deal to locate a pitching “flat 
top” in the middle of thousands of square miles 
of water - particularly on instruments. 

It takes rugged, clear-thinking pilots, and it 


takes rugged, accurate gyro instruments. 


Floated construction of gyros built by Daystrom 
Pacific Corporation (American Gyro Division) 
assures you rugged integrity of gyro 


instruments that cannot be duplicated. This 





means your gyros will withstand extremes 
of shock and vibration without affecting _- 


accuracy or reliability. 


Write today for complete details 
concerning indicating and di- 
rectional gyros now in produc- 
tion at Daystrom Pacific Corpo- 
ration (American Gyro Division). 


Openings Are Available For 
Highly Qualified Engineers 


CONTROL SYSTEMS, STABLE PLATFORMS, MINIATURE AND SUB-MINIATURE RATE GYROS, VERTICAL GYROS, FREE AND DIRECTIONAL GYROS, 
ACCELEROMETERS, INTEGRATION, INTERVALOMETERS, POTENTIOMETERS, SYNCHROS, RESOLVERS, SENSING AND ACTUATING COMPONENTS. 
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Pilots Must Be Sold on Couplers 


The installation of automatic approach systems is only the first step in putting 
them to efficient use, according to Edgar A. Post, superintendent of navigation aids for 
United Air Lines. Pilots must be trained in their operation, but even more 
important “is the matter of selling the pilots on their use.” Post says: 

e “The pilot must be convinced that the auto-approach system is installed to 
make his job easier and not to replace him. 

He must be convinced that this system, which permits him to operate with a 
higher degree of approach success to lower minimums, is no reflection on his ability, 
but rather a tool which relieves (him) of the purely mechanical duty of controlling 


for temperature testing 








the airplane (and freeing him) . . . 
ing (airplane performance) 


better job of manual flying. 


him to go to his alternate.”’ 





to do the much more important tasks of monitor 
evaluating the approach and making decisions. 
e “The pilot must be told that the use of auto-approach may lower his proficiency 
somewhat in making manual ILS approaches. 
have found that watching auto-approach operations has helped them to do a 


“If there is a deterioration in pilot proficiency, the pilot should be told that 
this is the price management has decided to pay in order to obtain improved 
approach success to lower minimums when the auto-approach is working.” 

e “The pilot must be told that when the auto-approach has failed and minimums 
at his destination are below manual minimums, or above manual minimums but 


such that it would not be wise to make a manual approach, management expects 


On the other hand . some pilots 








the USAF, the British and several auto 
pilot manufacturers. 

I'he USAF tests showed that, by 
using a conventional cross pointer indi- 
cator, only one out of three ILS ap- 
proaches brought the plane within 25 
feet of the runway centerline. 

When the flight director (Zero 
Reader, Integrated Flight System, etc.) 
was used, two out of three approaches 
ended up within 25 feet of the run- 
way. 

With an autopilot and approach 
coupler, 100% of the runs came within 
25 feet of the runway centerline, Post 
reported. 

As a result of the better beam 
coupling, little, if any, low-level maneu- 
vering is required to line up the run 
way when the pilot establishes visual 
contact. 

In the event that a missed approach 
must be executed, the coupler provides 
a more stable, non-oscillating starting 
point for the procedure, according to 
Snodgrass. 


‘Decision Gate’ 

RTCA’s Special Committee No. 18, 
formed in 1946 to study automatic 
flight control problems, has come up 
with some new terms to describe vari 
ous phases of an automatic approach 
They include: 

scision Gate: the point where the 
aircraft’s altitude is 100 ft. and it is 
approximately 1,000 feet from the ap 
proach end of the runway. At this 
point, the pilot must decide either to 
continue or execute a missed approach 
go-around. 
¢ Automatic Approach Limit: the point 
where the plane has reached 50 ft. 
altitude and is approximately over the 
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end of 
point, the auto 
be terminated 
¢ Transition Corridor: erval 
tween the decisio1 { ind the auto 
matic approat imit ider the 
weather conditions 

to manual ! 

ng this interval 


Better Beams for Lower Ceilings 
Special Committee 18’s studies and 


analyses indicate that automatic ap 


proaches down to 50 iltitude, with 


lax 
} | Vv as 


weather ceiling 
feasible if tighter tolerance 

shed for the linearity and 

present ILS beams. However, Post em- 
phasizes that higher minimums always 
will be necessary for certain airports 
because of terrain features, obstruc- 
tions or inadequate lighting and for 
certain aircraft because of their flight 
characteristics 

Because of time lags between the 
instant an airplane’s control surfaces are 
deflected and the plane take up the new 
ground track, a successful landing can- 
not be made unless the aircraft is prop- 
erly positioned, and its ground track 
ligned with the runway, at the instant 
it reaches the decision gate, SC-15§ 
found. 

Working from this premise, the 
committee assumed that a_ batting 
average of 19 successful approaches out 
of 20 attempts was a reasonable ap- 
proach success figure. Then SC-18 
calculated what limits on localizer and 
glide slope beam sensitivity, alignment, 
linearity and bend amplitude were 
needed to assure this 95¢ 
probability for automatic approaches 
down to 50-100 ft. These results wil 


success 





in the laboratory 
or in the plane... 


Constructed with the same care as 
our aircraft temperature indicators, 
these pyrometers bring “aircraft 
quality” to the test engineer. 


MODEL 58PY, above, has been used 
extensively by leading motor car manu- 
facturers for road testing on the ““Proving 
Grounds” — where performance counts. 
Housed in lar bakelite case, has 
6” hand drawn scale and is fully compen- 
sated for ambient temperature. Made in 
ranges listed below, with suitable ther- 
mocouple materials. 


MODEL 23B, left above, has same type 
movement eas our aircraft pyrometers. 
Housed in flanged, 4” round, bakelite 
case for panel mounting. 


MODEL 20B, right above, has same 3” 
steel case and same movement eas our 
aircraft panel indicators. Both aro fully 
cold-end compensated and po 3 Fn in 
standerd ranges listed, with suitable 
thermocouple materials. 


STANDARD RANGES—All Models 
FAHRENHEIT 

Zero to 400, 600, 800, 1000, 1200, 

1600, 1800, 2000 and 2500. 
CENTIGRADE 

Zero to 200, 300, 400,. 500, 600, 800, 

1000, 1100 and 1400. 


Furnished with white scales, black mark- 

ings and poin yh} with scales 
hite markings pointer — 

For best results use LEWIS 

couples, Leads and Selector Switches with 

these instruments. 


THE LEWIS 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


MAUGATUCK, CONNECTICUT 











Y 


Engineers 


OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 


Systems Installation 


Electrical and hydraulic systems 
and associated detail component 
installation in airframes. 


Aircraft Structures 


Airframe structural layout and 


stress analysis. 


Instrumentation 


Development end flight test of all 
forms of aeronautical instrumen- 
tation. 


Flight Test 


Engineers with experience in flight 
testing of airframes and/or flight 
control equipment. 


SUBMIT RESUME 
Att: Robert Stewart 
or 
Phone for Appointment 
RONKONKOMA 9-8086 
(RONKONKOMA, N. Y.) 


sPEnRY 


GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 


P.O. BOX 218 
RONKONKOMA, L.I., N.Y. 


_ r 
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@ Number of approaches made: 
In light turbulence 
In moderate turbulence 
In severe turbulence 
Total 


center at runway threshold 
average by no more than: 


average by no more than 





Antidote for Turbulent Approach 


Sperry tests show that automatic approach couplers really pay off under conditions 
of extreme turbulence which frequently accompany instrument weather. 

As part of an Air Navigation Development Board-sponsored program, Sperry 
engineers made a large number of automatic approaches right down to the runway 
threshold under conditions of light to severe turbulence (by NACA definition). 

The preliminary results of these approach coupler performance tests under tur- 
bulent conditions are revealed for the first time below: 


© Average deviation of all approaches from beam 
© 67% of all approaches deviated from above 


above 


© 95% of all approaches deviated from 


LOCALIZER GLIDE SLOPE 


39 

17 

18 

74 
18 ft. 


27 ft. 


54 ft. 








adequate. 
for the localizer must be tightened up, 
although not beyond the capabilities of 
most presently installed equipment, ac 
cording to Post. 
6,000-ft.-long, 200-ft.-wide runway, SC 





be presented in a SC-18 report to be 
issued soon. 


The committee found that present 
glide slope beam characteristics are 
However, the specifications 


For example, on a 


18 calls for localizer alignment with the 


runway at the point of automatic ap- 
proach limit to be within + 25 ft 


From personal observation at 21 dif 
ferent airports, Post reported that 97% 
of the localizers were aligned within 
+ 15 ft., 98% within 25 ft. How- 
ever, present CAA monitoring §toler- 
ances are 67 ft. 

SC-18 studies indicate that a bend 
of 10 ft. in the localizer at the auto- 
matic approach limit is the maximum 
acceptable. Post reports that CAA 
measurements show that a large per- 
centage of presently commissioned 
localizer beams fall within this 10-ft. 
limit. 


Pilot Proficiency 


Without an approach coupler, a 
pilot’s ILS approach competence de 
pends largely on the amount of recent 
practice and his degree of fatigue, 
Post says. As a result, local-service ait 


line pilots may have a far higher ap- 


proach success at lower minimums 
than transcontinental carrier _ pilots 
who make only infrequent ILS ap 
proaches. This is particularly true if 
the manual approach is made using a 


basic cross-pointer indicator and not 


a flight director. 
If UAL were to give everv one of 
its pilots one hour of ILS training per 


month in a CV-340, it would cost the 
company nearly $2 million annually, 


Post says, and even this is insufficient 


practice to maintain a high degree of 
ILS proficiency. 


Approach Coupler Efficiency 


The auto-approach coupler, — of 
course, is not subject to fatigue, and 
it retains its proficiency no matter how 
infrequently it is used. 

Like any avionic device, it is subject 
to failure. ipproach 
couplers were first developed in the 
late 1930s, and first proposed for 
airline use about 10 vears ago, the 
avionics industry has made significant 
strides in improving equipment reli- 
ability. 

The autopilot and approach coupler 
have gone through a long in-service de- 
bugging period by the military. Auto 
pilots and approach couplers are stand- 
ard equipment on practically all USAI 
aircraft. 

However, less than 15% of the 
U. S. airliners are so equipped, a 
CAA survey shows. Approximately 255 
airliners, mostly operated by United 
Air Lines and Pan American Airways, 
are now equipped with approach cou 
plers, with another 165 programmed 
for the near future. 

len years ago, the automatic pilot 
and approach coupler looked like “com- 
plicated gadgets’”” when compared with 
the few pieces of avionic gear which 
airliners carried. ‘Today, alongside an 
airborne weather radar, a 360-channel 
VHF, a Tacan or a DME, the auto- 
pilot and coupler are viewed in a dif 
ferent perspective. 

New and improved autopilots now 
available, or under development at Col 
lins Radio, Eclipse-Pioneer, Lear and 
Sperry, should provide the airlines and 
business aircraft operators with the 
same degree of reliability which they 
now obtain from their communications 
and navigation equipment. 


However, since 
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IN OXYGEN EQUIPMENT | 
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ARO Liquid Oxygen Converters 
save space and weight... 


make one tank of liquid do the job of 
many tanks of gaseous oxygen! This 
important forward step in oxygen supply 
is another ARO first! 
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In the specialized sphere of oxygen equipment 
and components for high altitude flight 
aviation looks to ARO for leadership! 

ARO research and development have pio- 








neered and perfected many of the new prod- 
ucts to control the vital oxygen supply for the 
men who fly “way upstairs.”” Leading aircraft 
makers depend on Aro for a growing number 


of precision products. For further details write: 


THE ARO EQUIPMENT CORPORATION 


: BRYAN AND CLEVELAND, OHIO 
HOt Aro Equipment of California, Los Angeles, Calif 
Aro Equipment of Canada, itd., Toronto 15, Ontar 


5 LITER CONVERTER Offices in All Principal Cities 


AIRCRAFT PRODUCTS 


ELECTRICAL TRANSDUCER . Liquid Oxygen Converters, Oxygen Regulators, 
GAGING SYSTEM : = Pressure Regulators, Contents Gauges, Relief 
’ : Volves, “Anti-G” Voaives, Air and Oxygen System 
= pn tier 4 Accessories, Actuating Cylinders and other Air- 
of liquid Oxygen Con- 4 croft Accessories 
verters... provides a 
continuous sight-read- 
ing of amount of liquid 
oxygen remaining in 
a converter. 














84 


A new kind of oil 
for a new kind of flight 


Capital Airlines’ swift new turbo-prop Viscounts are lubricated with 
an oil that didn’t even exist until a few years ago. 


Engineers who were then designing advanced turbo-prop and 

turbo-jet engines ran into almost insurmountable difficulties: there just 
wasn’t an oil that could meet the tough lubrication specifications 

of the proposed engines. 


Esso research teams went to work on the problem. They produced 
a synthetic oil which was named Esso Turbo Oil 35. This oil not only 
lubricates the famous turbo-prop Viscounts, but is used also in 
advanced jet aircraft. 

This triumph of Esso research adds one more chapter to an already 


splendid record in the development of new products for civil 
and military aviation. 
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> New Type Gunsight?—Lack of sta- 
bility in new supersonic fighters, which 
makes smooth tracking of the target 

difficult, has caused at least one avionics = 3 €9 @ et #9 re | re dls Lf 
manufacturer to try an entirely new ap 

proach to the design of optical gun 4 

sights. 


> North-Seeking Gyro — A new direc- 
tional gyro which automatically aligns 
itself to true north, rather than mag- 
netic north as with conventional DGs, 
has been developed by American Bosch 
Arma Corp. Gyro reportedly has a free 
drift rate of only 0.1 degree/hour and 
weighs 22 Ib. 


> TV Eve for Aviation—Closed circuit 
television is finding increased applica 
tion within the aviation industry for 
such things as remote viewing of the 
fuselage during skin testing and for in- 
specting jet engine flames in test cells. 
This report comes from James L. Lahey, 
general manager of Dage ‘Television 
division, ‘Thompson Products, Inc. 


> Oil-Cooled Alternator—An_oil-cooled 
alternator for high-speed, high-altitude 
aircraft, in which oil serves both as a 
lubricant and cooling medium was re- 
ported to the Los Angeles AIEE meet- 
ing by Westinghouse engineers H. J. 
Braun and W. J. Shilling. The 40-kva., 
120/208-volt, 400-cvcle alternator de- 
scribed uses silicon rectifiers to climi 
nate brushes on the alternator exciter. 





BOEING B-52 STRATO-FORTRESS 










From design to mass production, 
> Transistor Overvoltage Relay—Nove!l 
application of transistors to overvoltage 
protection of aircraft clectrical systems 
was reported to the recent AIFE con- 
ference in Los Angeles by N. F. Schuh 
Westinghouse Electric Corp., Lima, 
Ohio. The transistorized overvoltage 
relay weighs less than 1 Ib., measures 
2x3 in. 


Security Parachute Company can provide 


automatic parachute systems for any 





purpose ... for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 


is invited. 





Fire Control Simulator Put yourself in good hands. 





A new interceptor fire control sim- 

\ ulator for pilot training or use in lab 

k studies of cockpit controls and displays 

} has been developed by West Coast 
Electronics Co. of Los Angeles. 

It simulates the operation of the 

Hughes E-4, E-9 or E-10 system during 


the attack phase (after target lock-on) Since 1927 
and can create targets in straight-line or 
accelerated flight, with the interceptor 

| flying a lead pursuit or lead collision 


— PARACHUTE COMPANY 
SAN LEANDRO, CALIFORNIA 
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WOR” ON NEW YORK’S 
PLAYGROUND 


The Navy's new supersonic Tiger, de- 
signed and built by Grumman, opens a 
new era for jet fighters. You can get in 
on the beginning, plus working on other 
jet fighters, anti-sub planes, and 
amphibians. Grumman has openings for 
experienced aircraft engineers and re- 
cent engineering graduates. 
e Wing and Fuselage Designers 
Hydraulic Engineers 
Stress Analysts 
Flight Test Engineers 
Vibration & Flutter Engineers 
e Aero & Thermodynamicists 
Send resumes to Engineering Personnel 
Dept. Interviews at Employment Office. 








GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
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NEW AVIONIC 
PRODUCTS 





Microwave Components 


@ Backward wave oscillators, a new 
series of four voltage-tunable tubes, 
cover the band of 2.0 to 18.0 kme. 


Model HO-1A covers frequency range 
of 2 to + kmce., delivers 100 mw,; 


Model HO-3A covers 3.75 to 7.0 kinc., 





delivers 100 mw.; Model HO-6B 
covers 8.2 to 12.4 kme., and delivers 
50 mw.; Model HO-4B covers 12.4 to 
18.0 kme., and delivers 10 mw. ‘Tuning 
voltage for all tubes is 300 to 3,300 
volts. Huggins Laboratories, Inc., 711 
Hamilton Ave., Menlo Park, Calif. 


@Precision cavity wavemeters, available 
in 11 different sizes to cover the fre- 
quency range of 2.6 to 90 kmce., are 
said to have sufficient accuracy to serve 





as secondary lab standards. Units are 
temperature-compensated and _— unaf- 
fected by changes in humidity or 


pressure. DeMornay-Bonardi, 780 
South Arroyo Parkway, Pasadena, Calif. 
@ Broadband coaxial directional cou- 
plers, available in four new models for 
the bands of 225 to 460 mc., 460 to 
950 me., 950 to 2,000 me., and 2 to 
+ kmc. provide less than 1-db. coupling 
variation over their frequency range. 
VSWR of the primary arm reportedly 
is less than 1.15. Narda Corp., Min- 
eola, N. Y. 


Computers & Data 
Processing Equipment 


@ Analog-to-digital converter, capable of 
making up to 100,000 conversions per 
second, with 30 millivolt resolution and 
0.1% accuracy, will accept signals from 
transducers, FM discriminators, fM or 
PWM recorded on magnetic tapes, film 


readers, or other analog devices. Device 
will convert to any desired digital code. 
Manufacturer also offers a complete 
conversion system including high-speed 
commutation unit, digital output mag- 
netic recorders, and programming cir- 
cuits. An eight-page brochure describes 
converter. J. B. Rea Co., Inc., 1723 
Cloverfield Blvd., Santa Monica, Calif. 


@ Doppler data translator Model 3154, 
converts data from a doppler radar, and 
associated interpolation and time code 
signals from cyclical magnetic tape, into 
digital code suitable for use by a high- 
speed digital computer. Device, which 
includes tape recorder, provides a run 
ning count of the number of doppler 
cycles occurring in a nominal two-milli- 
second interval. Accuracy is quoted 
at 0.1% over the integrated time pe- 
riod. Potter Instrument Coe., Inc., 115 
Cutter Mill Road, Great Neck, N. Y. 


@ Digital-to-analog converter lode! 
250, translates punched-card decimal 
data into an analog signal for automatic 
X-Y coordinate plotting. Device has 
an accuracy of 0.1% when used alone, 
or an accuracy of 0.25% when used 
with manufacturer's X-Y plotter. In- 
dividual punched cards may be read on 
a visual display on the front of the 





MECHANICAL ENGINEERS 
MECHANICAL DRAFTSMEN 
recognition of your 


I rca talents by working 


closely with top management; 


you want full 


if you want adequate compensa- 
tion for your talents and abilities; 


if you want an unusual opportu- 
nity to learn and grow as an 
important member of a compact 
engineering-production team; 

in short, if you would rather be 
a “big frog in a small pond’ in 
Southern California... 

...then there is an opening for 
you at EEMCO, a specialist and 
leader in the design, develop- 
ment and manufacture of special 
actuators and motors for the air- 
craft industry. 

Contact the personnel office at 
EEMCO for full information. 


| ELECTRICAL ENGINEERING 
& MANUFACTURING CORP. 


| 4612 W. Jefferson Bivd. 
Los Angeles 16, Calif. 
Telephone REpublic 3-0151 


3-538 
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instrument. Librascope, Inc., 808 
Western Ave., Glendale, Calif. 


Portable Test Equipment 
@ Grid-dip meter, Model G-21 battery 


operated, covering the frequency range 
of 7 to 120 mce., reportedly is accurate 
to within 5%. Device, which uses onc 
transistor and one tube, operates for 





30 hours from one sect of batterics 
ind sells for $150 f.o0.b. factory. Alto 
Scientific Co., 855 Commercial St., 
Palo Alto, Calif. 


@ Magnetron tester, Type 162, weighing 
only 35 Ib., checks magnetrons for 
oscillation and frequency, enabling the 
operator to detect the presence of 





gas, a shorted or open filament. Tester 
operates from 115 v., 60 cycles, and 
has carrying handle for portability 
U. S. Electronics Corp. of America, 
Alexandria, Va. 


@ Transistorized voltmeter, Model D-21 
covering the frequency range of 20 cps 
to 1 me., operates from self-contained 
batteries and weighs only 30 oz. Unit 
has a 10-megohm input impedance on 
all ranges and is accurate within 5% 
Device sells for $250 f.0.b. factory. 
Alto Scientific Co., 855 Commercial 
St., Palo Alto, Calif. 
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ENGINEERING.» 
OPPORTUNITIES 


OT ’ ai 


CONVAIR-Pomona is engaged in develop- 
ment, engineering and production of elec- 
tronic equipment and complex weapons 
systems. The Convair-Pomona engineering 
facility is one of the newest and best equip- 
ped laboratories in the country. The work 
in progress, backed by Convair’s outstand- 
ing record of achievement, offers excellent 
opportunities for recent graduates and ex- 
perienced engineers in the following fields: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance to engineers who 
are accepted. 

*For further information on Convair and its 
fields of interest, write at once, enclosing a 
complete resume to: 
Employment 
Department 3-F 


*ENGINEERING 
BROCHURE 
TO QUALIFIED 
APPLICANTS 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
POMONA, CALIFORNIA 





Ld 
































PREVENT DAMAGE TO RADAR RT 


UNITS AND WAVEGUIDE ASSEMBLIES 





Aerteon. QUICK DISCONNECTS! 


eliminates thread wear * ideal for tight quarters 
no tools needed * connects in seconds * 





compact, maintains air pressure * corrosion-resistant 
shock and vibration proof 


Available for military type square or round flanges. 
Write Dept. S$ for complete information. 


* 
Mhertron. 1095 W. ELIZABETH AVE., LINDEN 2, N. J. 


_ Offices in principal cities 
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WHO'S WHERE 


(Continued from page 9) 


James M. Archer, assistant comptroller 
of Fairchild Engine and Airplane Corp 

R. J. Miller, manager of the Aircraft 
Equipment Dept. of Chatham Electronics, 
Div. of Gera Corp. 

Frank W. McNabb, chief of quality con 
trol and Don L. Vivrette, manager of con 
tract administration, Northrop Aircraft 
Anaheim, Calif., Div. 

Max Ten Hagen, manager of manufactur 
ing of Solar Aircraft Co. Other changes 
Earl Needham, materiel division manager; 
Herbert Lubke, purchasing agent 

George E. Tubb, manager-marketing of 
General Electric’s Small Aircraft Engin 
Dept. Dr. James Marsden, manager of In 
sulation Materials Study Project in Chemical 
Development Dept 

William R. Butler, manager of die cast 
ing sales; Charles Braglio, manager of job 
bing sales for Aluminum Company of 
America. John F. Faulkner, chief of air- 
craft-airframes section of Cleveland sak 
development div 

Victor H. Colson, manager of technical 
service, reinforced plastics div. of Minnesota 
Mining & Mfg. Co 

Roger L. LaRue, commercial sales ad 
ministrator of National Co., Inc.; Raymond 
D. Griffiths, director-govt. contracts dept 

Arthur B. Shesser, sales director, Haydu 
Brothers, subsidiary of Burroughs Corp.; 
Frank G. Ferdinand, sales manager of cath- 
ode rav tube div 

Carl Haltof, senior sales engineer of Fed 
eral Telephone & Radio Co., Div. of In- 
ternational Telephone & Telegraph Corp.; 
Joseph Sellers and Donald Routh, sales en 
gineers. J. E. Van Wagenen, promoted to 
selenium product manager 

James H. Landers, Detroit sales office of 
Goodyear Aircraft Corp.; Frederic W. Mel- 
lor, Jr., manager of laminated products sales 

Arthur R. Breyfogle, San Francisco sales 
manager of Airwork Atlantic Ltd 

James J. Hartigan, New York chief of 
cargo sales of United Air Lines; Bruce W 
Bolton, chief of Los Angeles cargo sales 

Arthur L. Munzig, Jr., Western region 
sales manager of G. M. Giannini & Co.., 
Inc. 

Guy B. Entrekin, plant manager of In 
ternational Resistance Co 

J. Alex Raphel, asst. sales manager of 
Applied Science Corp. of Princeton 

Thomas N. Gautier, Jr., chief of Upper 
\tmosphere Research Section of National 
Bureau of Standards Boulder Labs. Other 
appointments: Richard C. Kirby, chief of 
lonospheric Research Section; William Q. 
Crichlow, chief of Frequency Utilization 
Research Section; Myron C. Selby, chief of 
High Frequency Electrical Standards Sec 
tion; Alvin H, Morgan, chief of Radio Broad- 
cast Service Section; David M. Kerns, chief 
of Extreme High Frequency & Noise Sec 
tion; George Birnbaum, chief of Microwave 
Frequency & Spectroscopy Section; Robert 
W. Beatty, chief of Microwave Circuit 
Standards Section; Charles L. Bragaw, Tech 
nical Information Officer. 

John A. Alexander, Jr., conservation di 
rector of Republic Aviation Corp. 

Kenneth C. Smith, sales and service man 
ager for Continental Aviation and Engineer 


ing Corp. 
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IN THE BOEING B-47 BOMBER: 
Magnesium Assemblies Made by B&P 











Tail cone and gun turret enclosure 
are supplied by B&P to General 
Electric Co.: smooth panel doors 
made for Lockheed and Douglas 
B-47 production; and the inboard 
and outboard jet pods for Bell 
Aircraft Co. In addition, B&P 


BROOKS & PERKINS, INC. 


produces magnesium cases and 
components for electronics systems 
in the B-47 and many other 
military planes. 

Write for folder describing 
B&P’s facilities for magnesium 
and titanium work. 

1932 W. Fort St. 
Detroit 16, Mich. 


Offices in New York, Washington, Los Angeles and Dallas 








Help 
Develop 


tomorrow's planes at Fairchild. 
There are openings now for ver- 
satile engineers experienced in 


Flutter & Vibration 
Aero Design 
Stress Technology 
Weights Technology 
Design Coordination 
Engineering Test 
Lab Coordinator 


Write our 
EMPLOYMENT 
MANAGER 


ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 
AAirwratt Division 


805 PENNSYLVANIA AVENUE 
HAGERSTOWN, MARYLAND 














a 


-IMAND 
TESTING LABORATORIES 











needs 
ELECTRONIC 


and 
MECHANICAL 
ENGINEERS 
in 
SOUTHERN 
CALIFORNIA 


“Condi” 





Unusual engineering positions in 
electrical and mechanical design of 
radar, sonar and telemetering are 
available. These positions, which are 
directly associated with our long- 
range projects for industry and for 
defense, are available at all levels. 

Now nearing completion at Bendix- 
Pacific is the new Engineering Cen- 
ter. With more than 100,000 square 
feet of area it represents the latest 
and one of the most complete engi- 
neering facilities in the nation. 

You are invited to consider becom- 
ing a member of this vital engineer- 
ing group — with a forward looking 
company in Southern California. 


Please fill in the coupon or 
write us for complete information. 


j W. C. Walker, Engineering Employment Manager 


Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 
Please send information. 
1 am a graduate engi with 
1 am not a graduyate engineer but have. 





degree. I 








Name 


i years experience, 


Address 





i City. Zone State. 
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CAB Report on Convair Crash Raises Question . . . 





Did Sensory Illus 


THE ACCIDENT 


American Airlines Flight 711, a Convair 
240, N 94234, crashed at 2236," March 20, 
1955. ‘The accident occurred in an open 
field approximately 14 miles north-north 
west of the Municipal Airport at Springfield, 
Missouri. Eleven of the 32 passengers, the 
first officer, and the stewardess were fatally 
injured. The other passengers, with 
exception, and the captain were seriously 
injured. ‘The aircraft received major damage 
by impact. 


one 


HISTORY OF THE FLIGHT 


Flight 711 of March 20 was a scheduled 
operation between Newark, New Jersey, 
and ‘Tulsa, Oklahoma, with numerous inter 
mediate Among others the 
uled stops included Chicago, Illinois, and 


stops sched 


St. Lous and Springfield, Missouri. The 
flight originated on schedule at 1245, made 


three stops, and landed at Chicago at 1843 
It was 23 minutes late because of Chicago 
trafic delay. In all other respects the flight 
was normal and routine 

\ scheduled crew change made at 
Chicago with Captain John Pripish, First 
Officer Glenn E. Walker, and Stewardess 
Rita M. Madaj assigned to continue the 
trip to its destination. The flight proceeded 
normally to St ind landed at 2100 
While there the crew was briefed and fur 
nished the latest weather reports and fore- 
casts for the remainder of the operation 
ceiling and visibility forecast for 
Springfield, the next stop, indicated it 
might have to be overflown, this decision 
to be made by the captain upon arrival de 
pending on the existing conditions. ‘The 
weather conditions also required selection 


Was 


Louis 


Low 


ot a more distant alternate airport (Gage, 
Oklahoma), and commensurate additional 
fuel; the total aboard was 870 gallons 


Ihunderstorms over the route, previously 
an important consideration, were no longer 
a factor. These factors resulted in an addi- 
tional delay and the flight departed at 2136, 


than an hour behind schedule 


more 

The IFR (Instrument Flight Rules) 
clearance issued by ARTC \ir Route 
'rafic Control) specified in part that the 


flight was cleared to the Springfield VOR 


Visual Omni Range) Station via Victor 
Airway 14, to maintain 4,000 feet m. s. 1 
mean sea level). Company records indi 
cated that at departure the aircraft was 


loaded to a weight near, but less than the 
maximum allowable; the load was properly 
distributed 


Cleared for Approach 


American 711 reported en route to the 


herein are Central Standard 


based on the 24-hour 


‘All 
and 


times 


are clock 


ion Fool Pilot? 


company that it was over Vichy (a position 


along Victor Airway 14 about 100 miles 
fiom Springfield) and estimated it would 


reach the Springfield VOR station at 2233 
Initial radio contact with Springfield Ap 
proach Control was established at 2215 and 
the flight gave it the same Springfield esti 
mate 

The approach controller transmitted 
the 2208 weather observation to the flight 
Re ported conditions were: Ceiling 400 feet 
overcast; visibility 10 miles; wind west 12; 
altimeter 29.68. In response to the con 
troller’s question the flight then indicated 
it intended to land at Springfield 

Immediately thereafter clearance was is 
sued for a standard range approach, instruct 
ing Flight 711 to report over the rang: 


station and when starting the procedurc 
turn. Shortly thereafter the flight asked 


clearance to descend. There being no othe 
trafhe the controller cleared the flight for 
an approach and to descend whenever it 


wished. At 2229 the latest weather obser 
vation for the airport, completed at 2225 
was transmitted to the flight. Conditions 
given were Ceiling 500 feet overcast; visi 
bility § mules, very light drizzle; wind west 
10, 

(he flight informed the controller it 
would make a circling approach to runway 
31. the active runway. At 2234 the flight 


reported, “American 711, over the Omm 
at 34, proceeding to the field.” Approxi 
mately two minutes later an 
seen and heard north-northwest of the air 
port and attempts to contact the flight 
thereafter failed 

\ weather observation 
lowing the accident was: Ceiling 500 feet 
overcast; visibility 5 miles, very light drizzk 
wind northwest 8; altimeter 29.66 


€ xplosion was 


immediately fol 


INVESTIGATION 
Investigation conducted at the scene of 
the accident disclosed the aircraft cleared 
several trees bordering the northeast cornet 
ot an open held The top of one was 7 


feet higher than the the initial 
ground impact. ‘This fect 
bevond the trees which that the 
uircraft, at a normal approach speed, wa 
descending 1,600 feet per 
Impact was in an open, muddy, 
field at an altitude of 1,250 feet m. s. | 
while the aircraft was heading 220 


point of 
about 


Was 
indicates 
about minute 
cultivated 


degree 
magnetic 

At impact the nose of the aircraft was 
depressed at a shallow angle and the right 


wing was slightly down. Gouges in the 
soft earth were made by the right wimg, 
both engine nacelles, and the bottom of 


the fuselage. The wreckage path was along 


the impact heading for 1,100 feet and was 


strewn with various pieces of the aircraft 
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NOW! SURGE PRESSURE 
MS SOLVED» PARKER 


with New Anti-Surge 
Fuel Level Control Valve 


With the increasing use of pressure fueling for greater speed 
and efficiency the dangers from excessive surge pressures have 
become correspondingly acute. A dependable method of con- 


trol has been a necessity for some time. 


Recently a major airplane manufacturer asked Parker to 
help solve this critical problem. Immediately a Parker Team 
of engineers and production specialists from the Fuel Divi- 
sion went to work. Results of their work are conclusive. Now! 
Excessive surge pressure can be eliminated... elimi- 
nated by the use of this New Parker Anti-Surge Valve 


( pic tured here). 


The anti-surge device limits the line pressure at the inlet of 
the shutoff valve under any anticipated operational surge condi- 


tions and in particular, those encountered in hydrant fueling 


Actual oscillograph records systems. This “PARKER” method essentially controls surge 
pressures by regulating the level control valve’s rate of closure. 





The shaded area represents the portion of the higher 
pressures eliminated by the use of the anti-surge fea- 


It is sure, safe, proven and available for your use. For 
ture under identical conditions at 227 gpm. 


information write to the Fue. Division, Los Angeles. 


Let a Parker Team help you 


\ Parker Team is available to you on any problem involv- 
ing aircraft fuel valves, hydraulic valves and check valves. If 
you have a problem in these fields or are beginning system 


ret a Parker Team on your staff. 


design, g 


Parker Aircraft Co., Los Angeles 45, Calif. « Cleveland 12, Ohio 


(subsidiary of The Parker Appliance Company) 


check valves hydraulic valves 














Fall) Hydraulic and fluid 


system components 











fuel valves accumulators 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


North 


NORTH AMERICAN ENGINEERING—LOS ANGELES— OFFERS 


CAREERS FOR ENGINEERS 


North American Aviation’s supersonic F-100 SUPER 
SABRE” is only the beginning . . . AIRBORNE VEHICLES 
of the FUTURE are now daily design problems for North 
American Aviation engineers. You start where our re- 
search has led. 

Because North American is expanding, we can now 
offer challenging opportunities to engineers in most 
specialties, with rewards to match your experience. 


You'll work with world-recognized top men... in a 
unique engineering organization in which you do your 
own liaison and coordination. You're on a team, work- 
ing with everybody on the team. Your own ideas are 


welcomed and recognized for example, our Patent 
and Suggestion Award plans are virtually unmatched 
in the industry. At North American, too, you enjoy a 


fine Retirement Plan and full personal benefits. 


SPECIAL OPPORTUNITIES 


ENGINEERING RESEARCH LABORATORY: New positions for 
all types of electrical and electronic engineers exist at all levels of 
experience in our Research Laboratory. These positions have been 
created by North American’s leadership in research ... you will 
take up where our research has led. Youll work closely with 
world-recognized engineers . . . on the team that’s engineering 
ahead for a better tomorrow. 

ENGINEER DESIGNERS: New available in structural 
and mechanical design. These positions involve design of highly 
intricate gun mechanisms, landing gears. hydraulic systems, thin 


positions 


WRITE TODAY: 


‘ 


AGA 


4 


* TRADEMARK 


metal structural components, and fuel cell and power plant instal- 
lations. Engineering degrees preferred. although some engineer- 
ing college and practical experience in associated design fields 
will qualify. 
ELECTRIC MOTOR DESIGN GROUP: A new group is now be- 
ing formed to design specialized electric motors. Lhis is an un- 
usual challenge for men with fractional H.P. A.C. and/or D.C, 
motor design experience Youll work with new metals, new ideas 
. you'll design the electrical motors needed for future aircraft 


A Mr. L. Stevenson, Engineering Personnel Office, North American Aviation, Dept. 56-AW, L.A. 45, Calif. 
/N 


ENGINEERING AHEAD FOR A BETTER 


Norrtu American Aviation. INC. 


TOMORROW 
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as they separated from it. The major por proach, the VOR approach, and an ADF 


tion of the aircraft stopped in an upright 1 Aut matic Direction Finder} see 
position on a heading of 240 degrees. It | degre ie fligl ISS pring he VOR facility was being used during 
was determined that the landing gear wa field VOR st i iorth of it, then the approach of Flight 711. am 
fully retracted and the flaps were extended turned left unt | The VOR instrument approach procedure 
about 19 degrees The radar e ph iated with a flight from St. Louis re- 
Impact forces were severe and high verti- ar the rash sit ure ~_ —— — — ge » 269 
cal and fore and aft forces were developed Vhe radar ae i .. = ee 9 >  oinapeedl 
during the initial ground contact I hese rT 1> degree t the ¢ 
forces broke the nose section from the passed 
fuselage and crushed the lower structure range for 
upward to the floor support beams Vertical proaching an airpt 
compression buckling was induced in areas pproach 


gT pec t ¢ t ind track of 
the station w hi he norm 1 procedure turn and an inbound 
the Con airct whil track of 193 degrees. This track, if maim 
t before n ircling tained, will pass over the station again and 

tersect the threshold position of runway 
statute miles from the station 


which did not contact the ground and de A 
5 roved Approach Procedures . : ~ “ener 
flected the sides of the fuselage outward PP PP Minimum en route altitude from Vichy i 


The right wing was separated and de 
stroved by the impact and an explosion "ent approach | . ; 
which occurred in the fuel tank area. ‘The field Airport—the low frequency range a] the station, 2,300 feet m. s. 1. during the 
left wing was torn off and came to rest 
relatively intact in an inverted position sev 
eral vards ahead of the main wreckage 

The passenger seats, with the exception I | 
of the last row, were torn free and thrown pre S our answer 0 
forward. Examination of this wreckage, 
although severely damaged, disclosed no 
evidence of fatigue cracking, structural fail 
ure, or malfunctioning controls prior to 


* 
impact 
Both engines were torn out and broken 


into several sections by impact. Examina 


| 


There are thr CAA approved instru 2. 600 feet m. s. | Minimum altitudes dur- 
I for tl pril ng the approach are 2,600 feet m, s l. over 


| 
ca 











tion of their combustion chambers, oil 
pumps, oil screens, front and rear accessor 
drives and bushings, and interiors of th« 
power sections failed to disclose evidence 
of malfunction or failure before impact 
The propeller blade angles at impact wer 
in the positive pitch range and both w 
positioned about 40 degrees This indi 
cated both engines were developing appr 
ciable power in nearly equal amounts. The 
amounts were normal for the Convair whil 
circling to land. 


Navigation Equipment 


The radio and navigational equipment SENSITIVE 
was examined and although damaged failed ; ; N . i é 3 ? 
to disclose evidence of malfunction or fail NEEDLE VALVES 
ure before impact. Pertinent ground navi : ‘ | i i | | ] 
gational facilities, examined immediatels 
after the accident, were operating within 
accepted tolerances. ‘The aircraft altimeters 
were found set and indicating correctly : , — . 7 

Supporting the physical examination of Designed to fill a definite need for valves which give 
the structure, powerplants, propellers, and adequately “sensitive” adjustment, ideal needle 
—e ey rm rery radio or . valves provide a precise control in the handling of 
res wd po a TS 20 Naegogsn small flows of liquids or gases. They are designed 

| a 0 t Cou y Oo CoO s 

with a long taper on the working part of the needle 


pany records the aircraft had been properly 
maintained during its service history and a fine thread on the stem. In aircraft instrument 


It was learned that an Air Defense Radar testing they provide the extremely close control 
Installation, near Springfield, made sequenc required in such operations as altimeter, airspeed 


photographs of one of its radar scopes to f 
compile a radar picture of the weather situa or rate-of-climb testing. 


tion and its progress. ‘This was being don They also have a wide application in many types of 
while Flight 711 was approaching Spring industries. Ideal needle valves are made in five ori- 
field and radar impressions (blips) of the fice sizes from 1/16” to 3/8” and are available in 
aircraft were included on the photographs bath the angle or straight type, either with or with- 


The pictures, made at definite intervals a s 
few seconds apart by an automatic camera, : out panel mounting flange. For complete informa- 
showed the flight’s progress. ‘These blips, _ tion, write for Bulletin V-500. 
when transferred to an aeronautical chart, 
indicated the flight was first “picked up” 


American Airlines’ procedure for setting 
the two aircraft altimeters indicates to the 


crew the aircraft altitude both above mea IDEAL- AEROSMITH, Inc. 


seg € l and above the ; 0 of next . 
oe ie See ay hs 12909 S. Cerise Avenue 


landing. The captain’s is set to read alti- . . 
tude above the airport and the first officer's Hawthorne, California 


to mean sea level. 
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they shall not pass! 


A. W. HAYDON PRECISION 


Governed D. C. Motors like the 5600 series insure unfailing per- 
formance of America’s perimeter defenses. They are an integral 
part of “Hogan’s Fence’ — Guided Missiles and Launching Apparatus. 


The 5600 series motor incorporates a 900 beat governor movement 
which corrects the motor speed at the rate of 900 times per minute or 

15 times per second. Corrections are made as ripples in motor speed caused 
by the pulsing of contacts or as phase shifts due to a change in load or voltage, 


Windings are available for nominal voltages of 6, 12, and 25 volts D. C.; 







4 


however motors may be operated on higher voltages by means of a voltage 
divider resistor. Output speeds from 900 RPM down to 1 revolution in 2 


hours can be provided. 
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SPECIFICATIONS 
1. Voltage range nominal + 
20% at 68°F. 
2. Ambient temp. range minus 
65°F to plus 165°F. 
3. Vibration 5-55 cycles per 
sec. with 10g max. accel. 
. Tolerance on escapement 
rate 
(a) + 0.1% under condition 1 
(b) + 0.3% under condition 2 
(c) + 0.8% under condition 3 
5. Shock — per MIL-E-5272A, 
Proc. 1 (30g for 1ims) 
The 


(General 
Catalog 
Sent on 
Request) 
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Design and Manufacture of Electro-Mechanical Timing Devices 


Rated 30 oz. — in. full load torque at 1 RPM. Torque 
is limited by materials used in gear train to 20 oz. — in. 
intermittent or 5 oz. — in. continuous duty at 1 RPM 
Special gear trains are available. 


WHEN TIMING POSES A PROBLEM CONSULT.... 


\W-HAYDON Company 


222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 
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procedure turn, and 1,867 feet m. s. 1. (600 
feet above the airport) when over the sta- 
tion inbound to the airport 

The circling minimum weather condi 
tions for American Airlines’ Convair flights 
are: Ceiling 500 feet and visibility 2 miles. 
The airport field elevation is 1,267 feet 
m. s. 1. 


Radar Evidence 


During the public hearing a company 
witness stated that under the circumstances 
he believed the approach path depicted by 
the radar plots was in accord with the ap- 
proved VOR instrument approach pro 
cedure. He stated that considering the de 
gree of turn to the airport from Airway 14, 
the distance involved, and the en route 
altitude compared to the specified minimum 
altitude for the airport, the approach as 
executed was a safe and reasonable inter 
pretation of the VOR instrument approach 
procedure. He believed the approach was 
within the limitations imposed by the 
Civil Aeronautics Administration and Ameri 
can Airlines 

\ representative of the CAA, an Air 
Carrier Safety Agent assigned to the carrier 
involved, stated that the approach indi 
cated by the radar track of Flight 711 was 
not consistent with the requirements of th 
VOR instrument approach procedure 

He stated that the full procedure for 
Springfield, considering the facilities, is ex 
pected to be completed when instrument 
conditions exist. He said that the purpos« 
of the outbound track, the procedure turn, 
and the inbound track is to permit a flight 
to descend to a lower safe altitude within 
a known area. These permit the flight 
crew to establish a track to the airport with 
a facility check after that track has been 
established and also afford the crew mor 
time to complete final cockpit checks be- 
fore visual contact is made for landing 

Ihe testimony of this witness was based 
upon Civil Air Regulations, Sections 60.46 
and 40.3642 

Captain Pripish, because of severe injuries, 
was unable to remember any of the events 
of Flight 711. He stated, however, that 
his interpretation of the instrument ap 
proach would not permit eliminating th« 
outbound heading, procedure turn, and the 
inbound track if instrument conditions pre- 
vailed. 


Passengers’ Testimony 


The surviving passengers described the 
flight as very pleasant before the accident. 
Nearly all agreed it was smooth and the 


60.46 Instrument Approach Procedure 
When instrument letdown is necessary, a 
standard instrument approach procedure 


specifically authorized by the Administrator 
shall be used, unless 
(a) A different instrument approach pro- 


cedure specifically authorized by the Ad- 
ministrator is used, or 

(b) A different instrument approach pro- 
cedure is authorized by Air Traffic Control 
for the particular approach, provided such 
authorization is issued in accordance with 
procedures approved by the Administrator 

10.364 When an instrument approach 
necessary, the instrument approach pro 
cedures and weather minimum authorized 
in the operations specifications shall be ad- 


hered to. 
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/ RINGS | 


// ROLLED & WELDED 


| FROM A 
MILL-ROLLED SECTION 


\ SAVED 
\ TYPICAL MILL-ROLLED AND EXTRUDED SHAPES 


| 5220. 63 | yj AVAILABLE FROM AMERICAN WELDING 
\\ EACH * 


— 
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A ring originally designed to be machined 
from a casting that w&jghed 390 Ibs. cost 
the buyer $280.00. Working with American 
Welding the part was ke-designed to be 
machined from a rolled \nd flash welded 
ring made from a special mill-rolled shape. 





These triple savings resultec 

1. Basic cost of the ring, befoke machining, 
was reduced to $59.37 —\ savings of 
$220.63. 

2. Critical material used, before machining, 
was reduced to 94.5 lbs.— a saying of 
295.5 Ibs. 

3. The contour shape of the mill-rolled 
section saved additional time and money 
on finished machining. 


























4 
*Actual case from a leading manufacturer of jet aircraft ‘ . 
engines. ‘ ~ 
\ Can American Welding 4 
> help cut costs in your ae S 
“a plant? Send us your ON { 
AMERICA QR | 
\ ’ ~ 
\ glad to study your , i 
problem. ‘ 
WELDING . ai 
\ 
Name 
& . 
THE AMERICAN WELDING & MFG. CO. a ddress 
“ih 
420 DIETZ ROAD, WARREN, OHIO e! A City oe 
Wwe 
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BUILDERS 


Freedom’s Bright New Sword... 


Crusader 


World peace and security depend on a strong America. As a nation 


dedicated uncompromisingly to the principles of democracy, America 
is an instrument of hope to oppressed peoples everywhere. 

Zealous defense of these principles demands the spirit of a modern day 
Crusader...an appropriate name for this newest Navy fighter to take its 
place on the U. S. Defense team 


Designed and built by Chance Vought, the new Crusader is the world’s 


fastest carrier-hased fighter. \t is a super-jet, built to perform to tomor- 


row’s military aircraft standards 


The Vought Crusader adds needed striking power to Your New Air 
Navy’s roving carrier task forces, helping to keep the peace throughout 
the world...a peace made more secure by the watchful might of a strong 


U. S. Navy. 


SCIENTISTS AND ENGINEERS: There is a challenging place 
for you on Chance Vought’s technical team now. Write for details to 
Engineering Personnel, P. O. Box 5907, Dallas, Texas. 


OUGHT ATRCRArT 


INCORPORATE D+: DALLAS, TEXAS 


OF HIGH 


PERFORMAN MIiLiTAR Y AIRCRAFT 











® SAFETY 


engines’ sound seemed normal. One, 
aircraft mechanic, said there was no indi 
cation of engine malfunction. Numerous 
passengers observed the “Fasten Seat Belt 
sign come on and recalled that the stew 
ardess had passed down the aisle checking 
their belts. During the entire flight and 
until the instant of impact there was no 
warning of the crash or indication of an 
emergency declared in the passenger cabin 

Two passengers stated the flight between 


St. Louis and Springfield was mostly above Severe Space Problem Solved 


or between cloud layers. They stated that 
during the latter part of the trip the engine ° . 
power sound lessened, and the aircraft by Flexonics Engineered 
descended and entered the clouds which at / 

times blotted out their view of the wing . : 

light. ‘They stated that until the aircraft Multi-Plane Duct Assembly 
descended below the clouds they could not J 
see any lights on the ground. Several pas 
sengers said they saw widely scattered 
ground lights through a light mist shortly 


before the impact. One, seated on the left, 
stated he saw lights to his left in the gen 


an 






mJ EES ET a 





eral area of the airport one or two minutes ads 
before the crash. 

A passenger seated on the right in the - 
front aisle seat was able to see into the + 
dimly lighted pilot compartment but was 
unable to see enough of the pilots to deter 
mine who was holding the controls. HH 
stated that an instant before the crash he 
heard one of them cry out in an excited, 
loud, and warning voice, “My God, we ar ke 
going to hit the ground.” Instantly, there 
was a roar of power and the impact fol- 
lowed almost simultaneously. Several other é 
heard the increase of power 

These witnesses were not in accord as t 
whether the turn to the airport was made 
while the aircraft was in the clouds or aft an a 
it descended below them 

Several ground witnesses located from 
about 34 miles south of the omni range Check FLEXONICS One of the critical problems of modern 
station to positions on the airport saw the for tind of these high-perlormance aircraft | geome trical 
aircraft. A housewife located 34 miles south Componens "pea nOe the necessary “plumbing 

f zading aircraft manufacturers have 

of the omni, saw the aircraft below the FLEXON DUCTING, stand turned to Flexonics for resolution of 
clouds heading southwest toward the ait ard or high strength corro these problems since the need first arose 
port, and was impressed by the fact that it sion resistant steel, is avail Flexonics experience is unmatched in 
seemed quite low. Another witness saw the able in varying wall thick the design, engineering and fabric ation 
aircraft pass over at a very low altitude ness in light gauges and in of high strength light weight complete 
and saw it continue to descend until it a complete range of sizes jucting systems. These systems include 
struck the ground less than 4 mile beyond with or without insulation many intricate shapes formed and as- 

A witness on the airport wat hed the air Elbow forming and rib re = mbled to highly accurate tolerances 
craft come into view north of the airport, inforced types can also be a yptnenen ge shove is but one of 

° " Itieitl amnpies a cf ) € é 

saw it proceed toward the airport, appar supplied nust fit in aa critical nas ainda _ 
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ently flying level, and then descend grad 
ually until it disappeared behind obstructing 
terrain. He saw a flash, then heard an 
apparent engine roar. All witnesses who 
y saw and heard the aircraft believed it was 
low compared to other flights. They all types for all aircraft appli 


proximity to other parts makes adher- 
ence to dimensions imperative 


FLEXON METAL HOSE, cor 
rosion resistant steel, is 

The experience and know-how of 
Flexonics Corporation in the engineer- 
ing and fabrication of assemblies such as 
this are your best assurance of getting 


manufactured in the broad 
est varieties of sizes and 


cations : 

believed the sound of the engines was not the engineering you need to meet your 
mal FLEXON BELLOWS are + quire ee This oe backed 
by over 53 years’ exper an- 

c 9 ue . made in an almost unlimited 3 ‘ ) é A ait = . ,t, in the Ae nt 
rew valirications soa $ facture of Nexibie metal hose and tub- 

; range of sizes and types to ng, is available to work for you. For 


meet the most advanced 
requirements. 


specific recommendations on the resolu- 
tion of your ducting problems, send an 
yutline of your requirement 


Investigation disclosed that the crew was 
qualified for the flight, and had received 
the required preflight rest period. Captain 
Pripish had flown into Springfield Airport 
about 55 times. Early in the morning of e 
March 20 he was scheduled for another Fle xonic 
flight that evening and was notified of this; 
however, a scheduling situation required 


AIRCRAFT DIVISION 





1302 $. THIRD AVENUE @ MAYWOOD, ILLINOIS 





him to be assigned to Flight 711. A caem aaa 
ee eee oe products of Flexonics FORMERLY CHICAGO METAL HOSE CORPORATION—— 
1 reserve captain he was qualified over several Corporation that 
routes, including the one involved have served industry Manufacturers of flexible metal hose and conduit, expansion 
. for ver 53 years li i! ? 1es 
First Officer Walker, furloughed by s ae joints, metallic bellows and assemblies of these components. 
In Caneda: Flexonics Corporation of Canada, Lid Brompton, Ontarie 
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Creative Spark for 


Slec , 
'ronics Pionee,; 
iNg 


Here the creative skills of electrical engineers can enjoy what is literally a 
“field day.” 

For the fields in which such experts will be assigned at Goodyear Aircraft are as 
challenging as they are varied. 

These include rewarding work on missile guidance, servo analysis and design, 
expansion and further evolution of the Goodyear-built analog computing 
equipment, antenna design, radar, electromechanical systems, microwave, pulse 
techniques, electrical systems and power plant design. 

Here is an opportunity to establish a long and fruitful relationship with a 
versatile and stable organization—to utilize one of the largest and most modern 
computer laboratories, explore new avenues, new concepts—a place where creative 


sparks can be charged to are brilliant new horizons! 


Resumé treated confidentially. Application forms on request: C. G. Jones, 
Personnel Department, Goodyear Aircraft Corporation, Akron 15, Ohio. Plants 
in Akron and Litchfield Park, Arizona. 
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reduction in force, had recently been re 
called by the company and after completing 
the checkout requirements was assigned to 
Flight 711 as his first fight. Captain Pripish 
knew this, having been informed under a 
normal procedure of the company in the 
interest of good operating practices. Many 
witnesses with whom the crew member: 
had personal contact before and during the 
flight stated that both appeared to be in 
excellent spirits and normal in every 1 
spect 

At 1230 a surface cold front extended 
northeastward from Amarillo to near 
Wichita and Chicago. There was minor 
wave action on this front and it formed 
the southern boundary of a cold air mass 
which was moving southeastward across the 
Plains States. Relatively low pressure ex 
isted at the surface in Oklahoma, Texas, 
and New Mexico with a trough extending 
northeastward into Missouri and Il]linois 

As a result of this situation and other 
factors considerable thunderstorm activity 
existed in Missouri and a solid deck of low 
clouds existed to the north and west of 
the cold front. This front moved south 
eastward during the afternoon and evening 
of March 20 and passed Springfield at 
2208. The passage was immediately fol 
lowed by a small pressure jump 

When Captain Pripish reached St. Louis 
he called the American Airlines dispatcher 
at Ft. Worth by long distance telephone to 
determine whether or not the thunder 
storms permitted the flight to continue. At 
this time the front was expected to pass 
Springfield about the time the flight would 
urrive but the severe thunderstorms had dis 
sipated and were no longer considered im 
portant. Low ceiling ind _ visibility wer 
expected, however, and the possibility that 
Springfield would be below limits was re 


— 


ognized 

Weather observations for the Spring 
field Airport were taken on the airport and 
incorporated the use of the ceilometer, an 
electronic measuring device for determin 
ing the heicht of the ceiling. The weather 
observations indicated an overcast ceiling, 
without any breaks, for a considerable period 
before and after the accident. These ob 
servations reflected only the conditions that 
existed at the airport 

Meteorologists who testified at the public 
hearing stated that weather conditions at 
the VOR station were not definitely known 
however, based on their training and ex 
perience and considering all the factors in 
volved, different conditions in the area 
of the VOR station were considered possible 
but not probable 


ANALYSIS 


After radio contact was established wit! 


it 
Springfield Approach Control the fligl 
was given an approach clearance which re- 
quired it to report upon reaching the VOR 
station and when it began the procedure 
turn 
Subsequent to this clearance Flight 71] 
received another which was “cleared for 
an approach.” ‘This clearance, in effect 
notified the flight there was no other trafhx 
It also voided the reporting requirement 
and permitted the flight to make any ap 
proach it desired. The clearance, however 
did not permit or intend to permit any other 


+ = 
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ENGINEERS 


DESIGNERS-DRAFTSMEN 
BRING YOUR FUTURE UP TO DATE 


Join the young men now working in one of 
the newest, most modern guided missile 
plants in the U. S. Located in the Appoa- 
lachian range, Bristol, Tennessee, the Sperry 
Farragut Company offers qualified person- 
nel excellent opportuni- 
ties in the following 

classifications: 









Send resume to: 
Ss. C. BERRY 


Personnel 
Representative 














® MECHANICAL ® ELECTRICAL 
ENGINEERS ENGINEERS 


@ ELECTRONIC ® DESIGNERS & 
ENGINEERS DRAFTSMEN 


@ RELIABILITY ® METHODS 
ENGINEERS ENGINEERS 


@®SYSTEMS ® PUBLICATIONS 
ENGINEERS ENGINEERS 


® TOOL DESIGN ® INSPECTION 


ENGINEERS METHODS 
(All Classes) ENGINEERS 





LIBERAL EMPLOYEE BENEFITS 





SPERRY FARRAGUT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


BRISTOL, TENNESSEE 





BA BROQahe AGaAWBRBFA EE A LF 











REVOLUTIONARY 
gives NET 











,-coRROSIVE 


anaes SO 


ANTI-CORROSIVE Metal Products Co., Inc —_-” 


107 River Rd., Castleton-on-Hudson, N. Y. 


Please send me my FREE copy of the new all-in-one cataica 


Name 


Use this coupon to order 
your FREE COPY TODAY! 


Title 





Company 
Street 


City State 























NEW CATALOG 
STAINLESS FASTENINGS 


REVISED TWICE YEARLY —ALWAYS UP TO DATE! 
For the first time, a catalog that gives net prices in various quantity brackets... PLUS actual 
quantities of more than 9,000 items and sizes in stock! All this in ONE catalog, 


all information for each item in ONE line . . . all the data you need at a glance! 


ladies. | 


. LISTING of over | | ‘Qe Actual QUANTITIES 













































9,000 items and of America's largest 
sizes in different inventory of stainless 
stainless analyses fastenings 
J 
All = a NET PRICE PER THOUSAND 
——_— - 1 
i | Upto | 500- | 2000- | 5000- | 10,000 
h. Description Type} Quantity | 500 1999 4999 9999 14,9 
russ 304 | 32466 *| 19.00! 17.10] 15.39 | 13.85 
russ A-N 304 | 13140 17.10 | 15.39 |} 13.85 
a 
=~ 9 * ms —— 
~~ News! 304 4329 199° : 


. v4} 0 1950 stoma 
emwhagnonte © 
3. NET PRICES of stock | 


items in various 
quantity brackets 


NEW LOWER PRICES! 


Another plus . . . you'll find appreciable savings on many items listed in 
this new all-in-one reference catalog! One more reason to check Anti- 


Corrosive FIRST for stainless steel fastenings! 


ANTI-CORROSIVE 


ETAL PRODUCTS CoO., INC. 


CASTLETON-ON-HUDSON, N. Y. 
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Whatever the aircraft... 


Development counts at CANADAIR 


It was recently announced that the latest Canadian- 
built F86 Sabre jet fighter can fly faster and climb 
higher than any other aircraft in European squadron 
service ... practical evidence of Canadair’s superior 
development and production facilities. 


This is the sixth version of this famous fighter which has been pro- 
duced continuously at Canadair without interruption of scheduled delivery 
dates. ‘Ihe outstanding record of the Orenda-powered Sabre VI can be 
credited to the intricate re-engineering of the airframe to take full advantage 
of the aircraft’s new power plant — the Canadian Orenda 14. 

In this job, as in the work now going on at Canadair to design and 
produce the CL.28, a maritime reconnaissance version of the Bristol Britan- 
nia, the RCAF depends on the imagination and “know-how” of Canadair’s 
engineers. Like so many aviation experts around the world, they know that 
in every aspect of production, “You can count on Canadair”’ 


cL CANADAIR 


— AIRCRAFT MANUFACTURERS — 





= LIMITED, MONTREAL, CANADA 


4in 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washington, D.C. 


ANADAIR- aula 
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ipproa xcept the full mstrument ap 
| strument conditions preva led 
flicht’s estimate to the VOR 
report over the station, the tim 

cident, and the radar plot it 
omplete instrument approa h 


vas not mad 


Visual Contact Possible 


Weather conditions m the Spn 
irea strongly indicate the top of the 
was between 3,000 and 4,000 

m. s. |. and the overcast at the airport w 
without breaks with its ba ibout 
feet above the surface \nalvsis of the sit 
uation also ggests that these condition 
prevailed in the area of the VOR station 
It is therefore believed that the enti 


prescribed instrument procedures hould 


have been made 

Board nevertheless recogn 

ilitvy that the flight may have « 

visual contact with the surface in 
he area of the VOR station and proceeded 
visually toward the airport. If the crew did 
establish visual contact at the minimum 
en route altitude before or upon reaching 
the station it was permissible for the flight 
to have proceeded visually to the airport 
without following the instrument approach 
procedure [his action would also hav 
been permitted under an emergency condi 
tion: however, based on all the available 
evidence it is believed that no emergen 
occurred 

From the testimony of several 

nesses it 1s apparent that the aircraft wa 
nearly on the 193-degree inbound radial to 
the airport from the omm and that it was 
flown below the overcast for several mile 
before it struck the ground. During this 
time the aircraft was in the same relative 
positions over the ground required by the 
approved VOR instrument approach pro 
cedure. From the evidence available during 
this segment the aircraft was also appar 
ently in the normal configuration for an 
approach to the airport before ircling to 
land. The height of the base of the over 
cast and the distance involved indicate the 
rate of descent of the aircraft was not 
high during most of this distance. How 
ever, just prior to impact the aircraft was 
descending about 1,600 feet per minute 


Sensory Illusion 


It will be recalled a passenger heard one 
of the pilots cry out just befoze the impact, 
“My God, we are going to hit the ground.” 

This, and other evidence, indicates the 
crew was not aware the aircraft was so low 
and that it was descending. It is probable 
that at this time the pilots were devoting 
their attention outside the cockpit and 
possibly toward the distant airport lights 
while flying over flat, dark, and sparsely 
lighted terrain in somewhat restricted visi 
bility. An important psychological factor 
enters into an approach under these condi 
tions and has been credited a factor in 
other accidents or near accidents.‘ 

Ihe effect of such conditions has given 
flight crews an erroneous impression of 
altitude and/or the illusion that the aircraft 
is flying horizontally with respect to a dis- 

1. Reference “The Sensory Lllusion of 

Pilots,” by P. P. Cocquyt 
CAB Accident Investigation Repor 
SA-252 and SA-277 
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mooth Starts..Safe Stops..Tight Turns 


Four powerful electric wheels that drive, steer and brake enable the operator 
to apply maximum traction so smoothly it’s hard to tell when the LeTourneau 
Air Tow starts to move. Air frames and delicate instruments are protected 
from shock 


Greater Traction, Smoother Pulling Power. Actual military field operations 
prove that LeTourneau Air Tows deliver greater traction and smoother pulling 
power than any other heavy class tow vehicle. Extreme operating conditions 
included ice, snow and wet runways, as well as loose sand adjacent to run- 
ways. Superior traction is a direct benefit of LeTourneau electric power and 
control system, which automatically delivers available power to wheels with 
the firmest footing 


Superior Maneuverability. The Le Tourneau Air Tow moves instantly forward, 
backward, oblique left or right and turns within its own length... all 
wheels drive under full power all the time. Independent front and rear power 
steering help make this an ideal unit for precision compass swinging, towing 
and positive positioning of heaviest aircraft 


Simple To Operate. The operator regulates power, speed and brakes with 
a single control which automatically coordinates all three functions. Power 
steering is controlled by simple electrical switches. Electric power is supplied 
by a self-contained engine-generator set. Operator may face in either direction 
for best visibility. A few simple lessons will teach any man to run the Air Tow 


Proven, working and available! The superiority of various types of LeTourneau 
low Vehicles for B/G but gentle handling jobs has been positively proven 
on some of the country’s largest military bases and commercial projects 


Write today for additional information about LeTourneau Tow Vehicles for 
your work... or let us help you with other heavy handling problems where 
LeTourneau Electric Wheels could be applied. This equipment is manufac- 
tured by R. G. LeTourneau, Inc., Longview, Texas, manufacturers of BIG 
equipment since 1929. 


R.G.[ETOURNEAU [NC 


26011 South MacArthur Longview, Texas 





MORE THAN JUST A TOW 
The same engine-genera- 
tor system that supplies 
the Air Tow itself can also 
furnish ground power to 
aircraft. Electrically pow- 
ered winches, hoists and 
air compressors are also 
available as optional 
equipment, making the 
LeTourneau Air Tow a 
full ground service unit 
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; There is an important place for you at CONVAIR-FORT WORTH 
if you have the qualifications and desire to perform vitally essential work 
in these technical areas. 


AERODYNAMICS 


Lift and Drag Prediction of Aircraft and Missiles— 
Aerodynamic Loads—Wind Tunnel Testing— 
Performance of Aircraft and Missiles— 

Cruise Control 

Flight Test Data Analysis 


AEROPHYSICS 


Stability and Control of Aircraft and Missiles 
Analysis of Fire Control 
and Electronic Countermeasure Systems 
Systems Engineering—Including Navigation, 
Missile Guidance, Radar and Microwaves 


STRUCTURAL ENGINEERING 


Stress and Deflection Analyses—Materials Research 
and Development—Preliminary Design— 
Aerodynamics of Steady and Non Steady Flow— 
Flutter Model Design—Electronic Computer Programming— 
Fatigue Problems 


Attractive openings also exist in other technical areas. 


As a division of General Dynamics Corporation, CONVAIR occupies 
an important place in the long-range development of the Nation’s aerial 
defense as well as commercial aviation. CONVAIR’S activities afford in- 
viting career opportunities for engineers, physicists and scientists — oppor- 
tunities for professional accomplishment and personal income. 


At CONVAIR-FORT WORTH you work in ideal, air-conditioned sur- 
roundings. A company-sponsored, in-plant program enables candidates to 
earn graduate degrees in Engineering. CONVAIR offers liberal travel al- 
lowance, paid vacations, excellent insurance and retirement programs. 


Fort Worth in the Great Southwest has an abun- 
dance of sunshine and dry, fresh air conducive to outdoor 
living and recreation. Within a few minutes drive of 
Fort Worth are seven large lakes which provide ample 
facilities for fishing and other water sports. 


For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Dept. A 
Fort Worth, Texas 


con VA IR 


al A DIVISION OF GENERAL DYNAMICS CORPORATION 
FORT WORTH FORT WORTH, TEXAS 
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tant light or group of lights when un reality 
the nose attitude of the aircraft is up or 
down. Under such circumstances, as shown 
by previous incidents, the crews have not 
realized the situation and have not been 
warned by their physical senses of the 
danger. Other crews in similar situations 
have broken off trailing antennas or ac- 
tually struck a ground object before realiz- 
ing their positions. 

The likelihood of this situation relative 
to Flight 711 cannot be positively deter- 
mined because the primary evidence of it 
would be provided by the crew’s testimony, 
which was unavailable to the Board. How- 
ever, the similarity of the circumstances of 
this and other occurrences lends credence 
to this explanation 


FINDINGS 


On the basis of all available evidence 
the Board finds that: 

1. The company, the aircraft, and the 
crew were currently certificated. 

2. The flight was properly dispatched 
and cleared according to imstrument flight 
rules. 

3. At the St. Louis departure the aircraft 
was loaded to a weight less than the max- 
imum allowable and the load was properly 
distributed. 

4. En route weather conditions were 
correctly forecasted and the conditions at 
Springfield were better than expected. 

5. Weather conditions at Springfield 
were above the minimums for an American 
Airlines Convair aircraft to make a VOR 
instrument approach and to circle for the 
landing 

6. The flight did not execute the CAA 
approved VOR instrument approach pro- 
cedure but proceeded directly from the 
station toward the airport. 

7. Analysis of the existing weather con- 
ditions indicates that before the aircraft 
turned toward the airport visual reference 
with the ground was possible but not prob- 
able at the required altitude. 

8. While approaching the airport the 
aircraft was nearly on the 193-degree in- 
bound radial required by the VOR instru- 
ment approach procedure and was flown 
visually below the overcast for several miles. 

9. The aircraft descended until it struck 
the ground approximately 14 miles north- 
northwest of the airport. 

10. There was no evidence found indi- 
cating malfunction or failure of the air- 
craft and there was no indication of an 
emergency aboard the aircraft 


PROBABLE CAUSE 


Che Board determines that the probable 
cause of this accident was a descent to the 
ground while approaching the airport caused 
by the crew’s inattention to their flight 
instruments and a possible sensory illusion 
giving them an erroneous impression of the 
attitude of the aircraft 

By the Civil Aeronautics Board: 

Ross Rizley 

Josh Lee 

Chan Gurney 
Harmar D. Denny 

Joseph P. Adams, Vice Chairman, did 
not participate in the adoption of this 
report. 
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How to assign your 


COMPLETE SYSTEMS 


RESPONSIBILITY 


Whether it’s radar, countermeasures, missile guidance, 
sonar, computers, microwave or radio communications— 
electronic equipment of any kind—Raytheon has 

proved its capacity to shoulder complete systems 
responsibility. And “complete” means just that: 

every step—from design concept to operation 


and service. 


Some 18,000 skilled, hand pl ked scientists, engineers 
and assemblers working with some of the most advanced 
facilities in the industry have built Raytheon’s 
reputation for “Excellence in Electronics.” 


Write now for additional information. 


RAYTHEON MANUFACTURING COMPANY 


WALTHAM 54, MASSACHUSETTS 
























Squadrons of RCAF CF-100s manned hy 
keen, alert pil ts and navigators guard Canada’s northeri 


approaches on a ‘round-the-clock alert 


l 


During 1956 NATO will begin adding squadrons 
of CF-100s, manned by RCAF air crews, 
to its Air Division in Western Europe. 


FLIGHT OVER: 
INTERROGATION 
TO COME 


[here's something about the bearing of these men of the RCAF .. . something in their 
confident stride as they return from an interception exercise . . . that speaks of a job well done. 
For many months they received intensive training to prepare them for exercises like this . 
and for the dark day when enemy aircraft may actually appear in the skies over Canada 


And what of the planes they fly? 


Avro Aircraft’s CF-100 all-weather night interceptors 
have greater range, more power and more striking force 
than any all-weather night interceptor in service anywhere. Newer and more 
powerful flight projects are constantly underway in Avro Aircraft’s 
extensive engineering division, staffed by the most outstanding research, 


design and development engineers in the aeronautical industry. 
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DC-8 Dimensions 
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Douglas Challenges Industry to Best DC-8 
By William J. Coughlin assing that of the DC-7C by as much of the DC-7, with base leg speed actu- 
16 40) over long range rout ind illy a shade lower. On both legs, the 
Santa Monica—Challenging its do 25 on 500 mi. segments jet will require about 5 deg. more flaps 
mestic and foreign competitors to One of the primary Douglas design DC-8 speed over the fence will be 
match the economy and performance objectives was to come up with an an ibout five knots faster than the DC-7 
of the DC-8, Douglas Aircraft Co. last craft that would require as little pilot vith stall about four knots faster, at 
{ week disclosed design details of its new transition training as possible, particu 1) knots with 50 deg. of flaps 
commercial jet transport larly in regard to handling characte Much of the credit for its conven 
Douglas aerodynamicists, in exclu istics at low speeds near the ground tional characteristics must go to the 
sive interviews with Aviation WEEK In the design of the DC-8 ever rodvnamicists who, with the help of 
revealed that they have evolved an en ffort has been made to retain, as closely computer analysis and wind tunnel test 
tirely new airfoil for the wing which will is possible, the landing, take-off, and g iIved the new wing from the 
enable the DC-8 to achieve higher speed = ground handling characterist f th ncient NACA airfoil. 
with less wingsweep. urrent transport DC-8 project 
Ihe airfoil is a development of a ngineer Ivar L.. Shograr Vhis shoul Lower Sweep 
National Advisory Committee for Aero ccommodate the present piloting ex Originally set at 35 deg., sweep of the 
nautics airfoil which was first mad perience el. and reduce the econom DC-S8 wing now is fixed at 30 deg 
public some 20 vears ago and not pr burden of transition to a minimun Holding the sweep down makes it 
viously considered feasible for high while maintaining ou present level of po ible to use a conventional aileron 
speed aircraft. ifetyv at entially the sam ciling control system without reversal prob 
nd isibilit WnmMum lems,” reports R »s Shevell, DC-8 
More Payload Hlow closely this has been achieve svoennatiiel It is not necessary to 
The company is guaranteeing that in be judged from the fact that th go to spoilers for lateral control at high 
the DC-8 will carry more payload DC-8 is expected to have ground peeds.” 
farther than any other jet—cither do- proximity characteristics almost iden He also points out that the more a 
mestic or foreign—now being offered _ tical with those of the DC-7. Speed for wing is swept the more it has a tendency 
to the world’s airlines. Its designers say the downwind leg approaching an ait to encounter tip stall at low speeds. 
it will do this with an economy sur port will be exactly the same as that Douglas has eliminated the need for any 
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slats, slots or vortex generators. 

Another benefit of less sweep is that 
center of gravity shift resulting from use 
of fuel in the wings is kept within nar- 
rower limits. The reduced sweep also 
makes possible a lighter structure. 

But to obtain the advantages of the 
30-deg. sweep it was necessary to elimi- 
nate some of the disadvantages. This is 
where the new airfoil design came in. 
For competitive reasons, Douglas de- 
signers still are reluctant to discuss it in 
full detail but they note that for a 
given wing thickness and a given maxi- 
mum lift coefficient, the new airfoil 
gives a higher critical Mach number. 

“It keeps the local velocity down in 
parts of the airfoil where it is important 
to do so, where this velocity would be 
critical starting the drag rise,” says 
Shevell. 

Shaping the Wing 

The airfoils of the wing vary along 
the span to combine high maximum 
speed with insurance that stall will de- 
velop first at the wing root, not the tip. 
By shaping the wing, the Douglas de- 
signers have achieved the same effect at 
low subsonic speed that thev would get 
by shaping the fuselage. The objective 
in the shaping is to avoid supersonic 
flow at the wing root junction. 

A study of the oddly-shaped Douglas 
airfoil at the wing root makes it appear 
that the wing is designed for mounting 
upside-down as compared to a more con- 
ventional airfoil. 

“These airfoil profiles are so different 
at the root and the tip that it doesn’t 
look like they come from the same air- 
plane,” Gordon Farquhar, assistant proj- 
ect engineer commented. 

The thin wing has a span of 134 ft. 
9 in. Some consideration was given to a 
two-spar construction, but the designers 
decided on a three-spar wing to provide 
a greater safety margin. Extruded string- 
ers provide maximum strength at mini- 
mum weight. 


Fuel Capacity 


The overwater version of the DC-8 
will carry 120,500 Ib. of fuel in the 
wing, with some tanks being installed 
under the fuselage in the wing carry- 
through structure. Domestic version 
will carry 86,700 Ib. of fuel. 

The DC-8 wing will be equipped 
with double-slotted flaps similar to 
those on the DC-7C. Leading edges of 
the wing and engine pylons, as well as 
the vertical and horizontal stabilizers, 
will be hot air de-iced with bleed air 
from the engine. 

The Douglas jet will be equipped 
with speed brakes under the center of 
the fuselage forward of the rear wing 
spar. Operated hydraulically, these 
may be extended at any speed to permit 
rapid deceleration in level flight and 
high rates of descent. 


108 





Landing gear will be free-fall gear 
similar to that on DC-6s and DC-7s. 
A coaxial quad arrangement of the 
wheels will enable the jet transport to 
rotate around the axis of its gear. ‘Taxi 
width required to make a 180 deg. turn 
is 81 feet, which the company points 
out will enable the DC-8 to fit easily 
on existing ramp and taxiway facilities. 

Placement of the horizontal tail, to- 
gether with shape of the fuselage and 
vertical stabilizer, is designed to give 
good high-speed control characteristics. 
Horizontal stabilizer will be adjustable. 
Tail span is 47 ft. 6 in., with a vertical 
stabilizer height of 42 ft. 4 in. 


Mixed Class Flights 


With an overall length of 140 ft. 
6 in., the DC-8 fuselage offers a 90 ft. 
cabin. Fuselage is 147 in. at its greatest 
width (at shoulder height) and is 162 
in. deep. 

Windows, 14 in. by 16 in. with 
rounded corners, are provided for each 
row of seats. 

I'he DC-8 has provisions for 
mixed class flights, with entry doors, 
buffets and toilets provided both fore 
and aft. Opposite each entry door, 
there are large-service doors, which also 
serve as emergency exists. ‘These doors 
are 33 in. by 62 in. There are other 
emergency exits over the wings. 

A hot-wall heating svstem will pro 
vide continuous radiant heat. Main 
duct runs along the top of the cabin, 
with supply ducts feeding down the 
sides of the cabin, where hot air bleeds 
up through the honevcomb walls and is 
exhausted into the cabin just under the 


baggage rack. 


also 


Cockpit Arrangement 


The roomy cockpit of the jet trans- 
port, designed to SAE standards, pro- 
vides for a pilot, copilot and flight 
engineer. The overwater version will 
include navigator’s space. 

Flight engineer’s panel is located in 
such a manner that the copilot without 
leaving his seat can perform the func- 
tions of the flight engineer when there 
is only a two-man crew. The panel is 
not a hinged but is set at an angle and 
can be monitored by the pilot. 

A growth factor designed into the jet 
transport with the  constant-section 
fuselage gives its builder the ability to 
“stretch” it as larger engines become 
available. 

The DC-8 will take higher-power en- 
gines of the immediate future without 
any beefing up of the wing. 


Noise Reduction 

Early domestic versions of the DC-8 
will be equipped with the commercial 
version of the Pratt & Whitney J-57. 
Overwater versions are scheduled for the 
P&W J-75 (JT-4). 

Both Pratt & Whitney and Douglas 


are working independently on a retract- 
able device to reduce jet engine noise 
to a minimum during ground operation 
and takeoff. 

Each engine will be equipped with a 
thrust reversing mechanism. Of this 
feature, the designers say, “We will pick 
the best one available at the time we 
need it.” Douglas also is doing its own 
work in this field. 

Pressurization system of the 550 mph. 
transport will maintain a cabin altitude 
of 6,700 ft. when the flight altitude is 
40,000 ft. 

Since use of commutators, brushes or 
slip rings is unsatisfactory under altitude 
conditions due to short life, an alternat- 
ing current system has been developed 
so that equipment without these ele- 
ments may be installed. 


Fuel Heating 


To pump the quantities of fuel which 
the DC-8’s engines will require, the 
pumps, lines, valves and fittings of the 
jet transport will be much larger than 
those used at present. 

Engine oil will be used to heat the jet 
fuel, which will at the same time cool 
the oil. “In transport type installations 
it appears practical to do this without 
any additional air cooling,” Kleinhans 
comments, 

To facilitate ground handling, under- 
wing refueling is provided which can 
fill the tanks of the jet transport in 
approximately 16 minutes. T'wo walk-in 
cargo pits are located ahead and aft of 
the wing under the cabin. 

Shogran points out that the DC-8 
has a longer range than the DC-7C and 
a speed increase over the DC-7 of 
194 mph. Paris to New York and Lon- 
don to New York routes can be served 
with a full payload and a 60 knot head- 
wind. 


Economy Claims 


Comparing the jet transport economi- 
cally to the DC-7, the project engineer 
says: “First, against a 60 knot head- 
wind, the lower cost per 200 pound 
nautical mile of the DC-8 on the Paris- 
New York service, results in a reduction 
of approximately 40%. Second, the re- 
duction from London-New York route 
is approximately 30%. Third, and most 
significant, the reduction down to 500 
nautical miles still maintains an eco- 
nomic advantage of 25%.” 

Shogran also asserts that at ranges 
from 200 to 500 mi. the effect on cost 
and block speed of varying the flight 
altitude between 15,000 ft. and the op- 
timum altitude of 40,000 ft. is small. 

For domestic direct operations, the 
company claims these costs per 200 Ib./ 
mi. on typical flights: San Francisco to 
New York, 92 cents; San Francisco to 
Los Angeles $1.50; Chicago to Los An- 
geles, $1.21; Chicago to New York, 
$1.11; New York to Miami, $1.08. 
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Douglas structural designers have de- 
voted a great deal of attention to the 
problem of pressure cabins. All external 
doors in the pressurized area of the 
DC-8 are of the plug type to prevent 
blowing out. Entry doors are inward- 
opening, outward-swinging, hinged on 
a double-pin arrangement. Lateral di 
mension of the doors is larger than 


the opening. 
Cabin Structure 


Structural design of the DC-8 has 
followed these principles to minimize 
the risk of catastrophic failure: 
¢ Multiple member structures. 
© Retention of a large fraction of the 
initial strength after the failure of any 
cne element. 

e Restriction of the extent of the fail- 
ure. 

e Provision for tear-resistant and non- 
explosive type structure and details. 

Pressure supply system and pressure 
control system of the DC-8 are regarded 
as vital. To protect against failure, the 
pressure generating system is divided 
into several independent units. Any one 
of the units can maintain the pressure 
and any two can provide reasonable 
ventilation. The pressure regulating 
system is of fail-safe design so that in 
case of failure it will continue the 
“status quo” until taken over by manual 
control. 

Cabin and cockpit of the DC-8 are 
not pressurized separately. 


EAL Gets $90 Million 
From Equitable Life 


Eastern Air Lines has signed a 20 
vear $90 million loan with the Equita 
ble Life Assurance Society to finance 
its $350 million jet expansion program 
(AW Oct. 3, p. 95). 

The loan bears interest of 3 
No payments on principle are required 
for ten vears. 

Eastern plans to call upon the initial 
$50 million in December—$36 million 
to retire short-term bank notes and $14 
million for payments on DC-7Bs, Super 
G Constellations and Electras. 

An additional $25 million will be 
drawn in a year, and the final $15 mil 
lion in December, 1958, to finance 
Eastern’s jet ficet. 

Capt. Eddie Rickenbacker, Eastern 
board chairman noted that “for the 
first time in airline history a leading 
financial organization is now willing to 
look ahead, with us, for 20 vears. It 
has agreed, not only to advance Eastern 
the money needed on terms as favor 
able as those available to much older, 
well established industries, but beyond 
that, to defer repayment until after our 
new jet-powered fleet has been put into 
productive operation.” 
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American Airlines Gets 40-Year 
$75 Million Metropolitan Loan 


New York—American Aijrlines a1 
ranged private financing with the 
Metropolitan Life Insurance Co. last 


week to cover $75 million of its an 
ticipated $100 million expenditure for 


20 turbojet airliners 


[he note issue will carry four per 
cent interest, slightly higher than the 
rate on Eastern Air Lines’ borrowings 


from Equitable Life (see story in col- 


umn one). But American’s sinking 
fund payments will not begin until 


1967 and will be spread over 30 years 
in equ.l annual installments of $2,500,- 
000. The final payment is due in 1996. 

Metropolitan will make its funds 
available to American in varying 
amounts from the last quarter of 1956 


through 1959. 
All of the American loan is “new 
money,” in contrast with Eastern’s uti 


lization of $36 million to retire pre 
viously-utilized short term loans. 

American’s order for 20 jet transports 
will be placed during this month, C. R. 
Smith, American’s president, announced 
last week in Los Angeles. He did not 
say which airplane American would 
buy, but said the order would not be 
split between DC-8s and 707s. 


American will pay for the remaining 
$25 million cost of its jets out of carn- 
ings. Each aircraft will cost $44 mil- 
lion plus $500,000 for spares, Smith 


said. 


Braniff Plans to Spend 
$87 Million on Planes 


Braniff Airways’ is planning an $87 
million aircraft equipment program, 
which will include purchase of as many 
as 22 new turbojet, turboprop and 
piston engine planes. 

Charles E. Beard, president of Bra- 
nift, said the airline will buy up to 
six Convair 440’s, 10 Lockheed Elec- 
tra turboprops, and six jet transports in 
a $67 million program. Balance of the 
program consists of an order for seven 
Douglas DC-7s and modernization of 
its DC-6s. 

Although no contracts have as yet 
been signed with the manufacturers, 
Beard and Braniff has been given firm 
delivery dates for the 440 and Electra. 
First Convair 440 delivery to Braniff is 
scheduled for late 1956; Electra, for the 
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Commercial Transport Sales 


Flurry of turbojet and turboprop airliner sales in recent weeks helped boost orders 
for U.S. post-war commercial transports to 1,742 as of Nov. 1. 
ordered since Aviation Week's last compilation (AW Aug. 29, p. 84), 115 will be 


DC-6A 
DC-6B 


DC-7B 
DC-7C 
1049C 
1049G 
1049H 


Electra 


2-0-2A 


carly 1959. 
Of the 217 aircraft 
Breakdown of orders, deliveries is: 
ORDERED DELIVERED 
56 56 
20 
177 177 
209 209 
46 
174 174 
43 25 
274 188 
116 64 
56 23 
105 
55 
D, | 78 78 
59 35 
19 
36 
75 
31 31 
12 12 
101 101 
1,742 1,173 











At Home With the Otter 


I'wo de Havilland Otters of the Philippine 
Air Lines (above) fail to interest villager 
busily preparing lunch on the edge of Buena- 
vista air strip, Mindanao, where the planes 
PAI 


remote, 


await passengers and cargo. uses 1] 
Otters to squeeze 
inaccessible island villages and plantations 
(AW Oct. 3, p. 16). Typical landing strip 


(hewn from the jungle by unskilled labor) 


into virtually 


shown at left is less than 400 yards long. 
Surrounded by dense jungle, this strip at 
Bislig is approximately the same width of a 
two-lane highway. 
grass and rolled earth. 


Its surface consists of 





Court Backs Ashbacker Doctrine 


The legal principle known as the 
Ashbacker Doctrine which the Civil 
Acronautics Board has applied when 
considering two applications for service 
in the same area has become even more- 
firmly established by a court decision in 
the Eastern route consolidation case. 

In the decision, the U.S. Court of 
Appeals granted Delta Air Lines request 
for a stay in the case and, at the same 
time, insisted on a strict interpretation 
of the Ashbacker Doctrine. 

[he dispute arose when the Civil 
Aeronautics Board decided 
clude a Delta proposal for new services 
between Memphis and Cincinnati in 
the Eastern route consolidation case. 
The case involved modification of East 
erm Air Lines’ east-west routes between 
St. Louis and New York and Eastern 
north-south routes between Memphis 
and Cincinnati. 

Delta asked the court to review the 
case and to issue a stay halting the pro- 
ceeding. 

After a series of involved moves be- 
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not to in- 


tween the court and the CAB, the court 
has decided to stay the north-south por- 
tion of the case and let the CAB go 
ahead with the east-west part. 


An Empty Shell 


Early in October, the Board decided 
to add Delta’s application to the case, 
but Eastern and American Airlines have 
filed petitions for reconsideration of the 
move. 

The court’s decision to go ahead 
with its review of the case may be 
altered when the CAB decides the re- 
consideration issue. 

The central issue in this legal tangle 
is the Ashbacker doctrine. This is the 
vardstick used by federal agencies in 
hearing similar applicants for a license. 
The specific issue is whether Delta 
would be given adequate consideration 
in the route case under the CAB in- 
terpretation of the Ashbacker doctrine. 

The court said that the CAB inter- 
pretation would reduce the rule to “an 
empty shell, all form and no substance. 


It would mean that where two applica- 
tions for a license are mutually exclusive 
the agency could hear one of them upon 
its merits and in a final order rule upon 
exclusivity and award the with 
out ever hearing the merits of the sec- 
ond applications. Such procedure would 
not protect the rights of the second 
applicant, as we read Ashbacker.’ 


licens¢ 


Entitled to Hearing 


In its opinion, the court said that 
the doctrine means that where the ap 
plications of two qualified applicants for 
a license are as a matter of economic 
fact mutually exclusive, each applicant 
is entitled to a comparative hearing and 
consideration. 

The court found that CAB’s error “‘is 
that it believes it can hear the Eastern 
ipplication on its merits without hear- 
ing Delta and without deciding finally 
whether Delta has a right to a hearing 
1s a mutually exclusive applicant.” 

If CAB should decide to include 
Delta in the case when it acts on the 
petitions for reconsideration, the court 
might decide to drop its review of the 
proceeding. 
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Trans-Texas Gets New Routes; 


Skip-Stop Operations Approved 


Washington — Civil Aeronautics 
Board awarded new routes and relaxed 
operating restrictions on ‘Trans- Texas 
Airways in final action in the Trans 
‘Texas renewal case. 

The renewal case originally dealt with 
renewal of the local airline’s certificate 
Since ‘T'rans-T'exas received a permanent 
certificate last month, the current de 
cision is concerned only with new sery 
ices not included in the permanent 
certificate. 

New routes were awarded to ‘Trans 
‘Texas between Laredo and Dallas, ‘Tex. 
via San Antonio, Austin and Ft. Worth, 
and between Shreveport and Lafayette, 
La., via Lake Charles. 

The Dallas-Laredo route will be op 
erated by Trans-Texas for a seven-year 
period. ‘The carrier must originate or 
terminate all flights on the new route 
at Laredo, McAllen or Harlingen, Tex. 
and must serve all points on the route. 


Taps Potential 


The CAB said that it is convinced 
Braniff Airways’ service at Laredo hasn’t 
met the air service needs of the commu 
nity. 

Certification of Trans-Texas on the 
route will more adequately tap the 
trafic potential between Laredo and Ft. 
Worth/Dallas, according to the Board. 

The integration of Lake Charles and 
Lafayette into Trans-Texas’ system is 
designed to improve local service be 
tween the two points and other points 
in the Texas-Louisiana area, especially 
Dallas and Ft. Worth. The cities are 
currently served only by Eastern Air 
Lines. 

The CAB refused to name Longview, 
Tex., an alternate point to Texarkana 
between Dallas and Memphis, finding 
the primary need at Longview is for 
improvement of service to Dallas and 
Shreveport. The restriction is lifted 
which prohibited Trans-Texas from 
serving either Dallas and Shreveport, 
or Dallas and Longview-Kilgore-Glade- 
water on the same flight. 


Skip-Stop Authorization 


Braniff is suspended at Laredo and 
Galveston, and Delta Air Lines is sus 
pended at Tyler and Longview during 
the period Trans-Texas serves these 
points. 

It is customary CAB practice to sus- 
pend trunk service at points where 
an experimental local service is being 
certificated. 

To improve service to Ft. Worth 
and Dallas, the Board named Ft. Worth 
a terminal point on Segments 5 and 6 
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of Trans-Texas’ route and _ specified 
that all flights serving Dallas on these 
flights must also serve Ft. Worth. Thes« 
segments run from Dallas/Ft. Worth 
to Houston, Shreveport and Memphis 
Authorization for skip-stop services 
was made by CAB to give ‘Trans- lexas 
greater operating flexibility. Under the 
authorization, the carrier must schedule 
at least two roundtrip flights a day at 
a point before it can be skip-stopped 
and must make at least two stops be 
tween terminals on all flights. When 
these requirements are met, the carrier 
skip points at its discretion in 
operations 
iuthority is subject 
Flights between 
Worth and 
Memphis 
Flights 
must 


can 
scheduling its 
lhe skip-stop 
to two restrictions 
Little Rock and Dallas/Ft 
between Little Rock and 
must make at least one stop 
on the Laredo-Dallas route 
ill intermediate points. 


new 


SCTVC 





CAB ORDERS 


GRANTED: 

U. S. Overseas Airlines an exemption to 
perform one roundtrip flight between New 
York and points in Europe pursuant to a 
contract with the Immigration and Natural 
Service 





ization 
APPROVED: 
Resolutions between 
adopted by the International Au 
Assn. relating to rate 
Agreements 


American Airlines and various 
relating to inter irangements 


various Carriers 
Transport 
matter 

Delta Ai 


other cat 


between Lines 


riers Carrictl 


ORDERED: 


Suspension of a reduced fare 
San Diego and San Francisco extended to 
Jan. 31, 1956 to additional time for 
investigation 

Extension of the 
and local 
the no-show 


between 
illow 


period allowed trunkline 
airlines for discussion of 


and multiple reservation prob 


SCTVICCE 


lems to provide an additional three months 


DISMISSED: 


Continental Charters’ application for a 
certificate for service Miami and 
Detroit and Buffalo applicant 
failed to answer a Board inquiry 

Southern Central Air Transport’s applica- 
tion for a certificate for between 
lulsa and Memphis, Joplin, Mo., and Dal 
las, Oklahoma City and Memphis, and 
Springfield, Mo., and Jackson, Miss., 
the applicant failed to answer a Board in 
quiry 

British Overseas Airways Corp.'s applica 
tion for amendment of its permit to include 
Detroit as a co-terminal and intermediate 
point and San Francisco as an additional 
co-terminal, at the request of the applicant. 


between 


since the 


service 


since 


Pan American World Airways’ applica- 
tion to serve Varadero, Cuba, between Mi- 
ami and Havana, at the request of the 
applicant 

Northeast Airlines’ application for ex- 
tension of its New York-White River Junc 
tion route to Burlington, Vt., and removal 
of a two-stop restriction, with the consent 
if the applicant 

Trans World Airlines’ complaint against 
the Trans-World Tour and Travel Agency, 
the respondent is no longer doing 
business as the Trans-World Tour and 
Travel Agency and the complaint is moot 

Pan American World Airways’ applica 
tion for service to St. Lucia, British West 
Indies, at the request of the applicant 


since 


DENIED: 

Flying Tiger Line’s application for an 
exemption to perform charter flights be- 
tween Frankfurt, Germany, and New York 
carrying military personnel on furlough 
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> Airlines Clearing House reports inter- 
line business of $51,299,184 in Septem- 
ber, compared with $42,434,396 for 
September, 1954. 


> American Airlines carried 667,000 pas- 
sengers 397,000,000 passenger-miles in 
overt 
was 


¢ 


September, an increase of 22.5% 
September, 1954. Cargo trafh« 
6.653.000 ton-miles, a 34% increase, 
mail increased 10.2% to 1,259,000 ton- 
miles and express was up 27.5% to 
1,091,000 ton-miles. 


> British European Airways carried 
306,199 passengers between British cit- 
ies and the Channel Islands in the first 
nine months of this year, an increase of 
24,886 over the same period last year. 


> Bonanza Air Lines has installed a 
l'eletypewriter Automatic Dispatcher 
System known as TADS to increase effi- 
ciency on its three-state teletype net- 


wi yrk 


> National Airlines reports record sum- 
mer trafic to Florida this vear. During 
the June to September period, National 
flew 255,648,000 passenger-miles, an in- 
crease of 18.2% over the same period 
last vear. 


> North Central Airlines earned a net 
profit of $10,713 after taxes in Septem- 
ber, bringing the net for the first nine 
months to $112,570. The airline car- 
ried 45,535 passengers during the 
month. 


> Slick Airways has cut one hour and 
seven minutes from its nightly DC-6A 
schedule from New York to Los Angeles 
and San Francisco via Chicago. Total 
time is now 11 hours, 48 minutes. 








EMPLOYMENT OPPORTUNITIES 


HURRICANES 
HARNESSED... 
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‘s ‘for flight progress 


Huge compressors . . . Velocities, 
TWO... THREE... TEN times 
the speed of sound . . . World’s 
largest electric motors... Unique 
test sections for development of 
PROPULSION SYSTEMS, AIR- 
CRAFT, GUIDED MISSILES...A 
variety of interesting tasks for 
engineers of ARO, INCORPORATED, 
operating contractor for the Air 
Force’s ARNOLD ENGINEERING 
DEVELOPMENT CENTER. 





Pace your professional growth with 
the stabilized future...the prog- 
ress of AERONAUTICAL. RE- 
SEARCH AND DEVELOPMENT . 
. . -AERONAUTICAL, ELECTRI- 
CAL, MECHANICAL engineers, 
TECHNICAL SPECIALISTS... 
investigate the current staff op- 
portunities with ARO, INCOR- 
PORATED....Enjoy your work .. 
and enjoy your living in clean, 


comfortable TENNESSEE... 


OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent 
graduate proficient or interested in 
one or more of the following fields? 


@ Aero-Thermodynamics 
® Internal Aerodynamics 
® External Aerodynamics 
® Ballistics 


Ram Jet and Turbo Jet Test 
and Performance 


Transonic and Supersonic 
Design and Test Operations 


Turbine and Compressor 
Design 


Sverdrup & Parcel, Inc. is engaged 
both nationally and internationally 
in design and consultation of ad- 
vanced and unusual areonautical 
test facilities which require the 
theory and application of these 
special fields. The wide variety of 
our work, embracing the design 
and review of industrial develop- 
ment facilities, offers challenging 
problems and provides excellent 
opportunity for individual develop- 
ment and advancement. 


Starting salary and extent of re- 
sponsibility are dependent upon 
individualy ability and experience. 
Fringe benefits include: an unusu- 
ally attractive Employee Benefit 
Plan which furnishes insurance 
features and provides for retire- 
ment; paid vacations, holidays and 
sick leave; overtime rates; and an 
employees’ club which offers inter- 
esting social and practical values. 
Two accredited universities offer 
opportunity for advanced educa- 
tion. 


Your letter of inquiry will receive 
prompt attention and reply. Please 
write to— 


SVERDRUP & PARCEL, Inc. 


Write Lee Kelley, Box 162 


rape eae on Consulting Engineers 
AA Fe OQ; IN 6 : De nee, a 915 Olive St. Louis 1, Mo. 


TULLAHOMA, TENNESSEE 
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CONVAIR F-102 


fp Ee, 


CONVAIR 
McDONNELL 
LOCKHEED 
LOCKHEED 
LOCKHEED 
PIASECKI 
LOCKHEED 
DOUGLAS 


EMPLOYMENT OPPORTUNITIES 


at RCA ~ 


F-102 
F-101 
P2V 
F-94 
wv2 
H-21 
c-121 
C-124 


“it : 
5 ae To i ae 


N ELECTRONICS ENGIN 


e 





In all of these planes, electronic systems and 
equipments designed and developed by RCA engineers 
make vital contributions to successful performance in: 


NAVIGATION - COMMUNICATIONS 
PRECISION BOMBING: FIRE CONTROL 


Sn this high level of achievement . you can progress 


apidly with the engineering team that upholds 
RCA’s world leadership in electronics! The confidence 
tf the aviation industry in RCA, the scope of 

create a continuing flow 


r 


OCKHEED P2v contracts awarded RCA 
LOCKHEE 

of diversified, challenging problems for the 
Plus other important aircraft being ’ 
delivered to U.S. Armed Forces forward-looking electronics engineer 


You should have a Bachelor or Advanced Degree in EE, ME 
= tr Physics, plus two years’ electronics design and develop 
ment experience. Managerial positions also open. 
McDONNELL F-101 


You'll locate in Greater Philadelphia or Boston area 
Broad, liberal RCA benefits relocation assistance 








Mr. John R. Weld, Employment Manager 
Dept. B-2L, Radio Corporation of America 
Camden 2, New Jersey 


Please send complete resume of education and experience t 


or AMERICA . 


ENGINEERING PRODUCTS DIVISION 


és 

oe Mi a” 
—~ meet _— 
me ee 
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EMPLOYMENT OPPORTUNITIES 
ENGINEERS «<r 








FLIGHT ENGINEERS 


Creative " Immediate openings for flight engineers de- 


siring international flight career (New York 


Opportunities Sane), with 
with : PAN AMERICAN 


Republic Aviation <4 WORLD AIRWAYS 


Beginning salary $5670. Employee benefits 
include retirement & life insurance plans, 
30-day vacations per yr., discount travel, etc. 


> SENIOR AERODYNAMICIST Airflow specialist experienced in interpre ' ‘A : 
tation of high speed flow phenomena. Analytic background. To do work Applicants must be U. S. citizens, maximum 
on the control of high speed aircraft. age thru 31 yrs., H.S. grads, college engi- 
SENIOR AERODYNAMICIST An aerodynamics engineer (5 years 01 neers preferred, able to pass flight physical, 

more experience) experienced in static and dynamic stability of air em. 
frames and autopilots. Able to investigate stability and control problems ht. 56" to 6'4". 

in detail with only general guidance Original ideas and initiative 
required. Must have A&E Licenses and qualify for CAA 


SENIOR FLIGHT TEST ENGINEER Experienced in power plant and Flight Engineer Exam, OR, have completed 
performance work, Aeronautical plus thermodynamics education pre CAA Flight Engineer written examination. 
ferred. Turbo-jet experience necessary Unusual opportunity to fill a 

specific responsible vacancy 


FLIGHT INSTRUMENTATION ENGINEER Experience with oscillo 
graphic and electronic flight installations preferred, ground experience 28-19 Bridge Plaza North, LIC, N.Y ST 6-5858 


1 li. Ope rs fo se y ysitlo: , ble z . : P 
poste ma Supatiuean wae 'G Seiler GRE Jenler pemtien are srallntle & 6 Int'l Airport, Miami, Fla. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. PL 5-7000 
RESEARCH ENGINEERS—HYDRAULIC CONTROLS B. S. degree in Seattle/Tacome Int'l Airport, Seattle, Wash. 


mechanical or aeronautical engineering with experience on aircraft 
hydraulic systems. Work involves mechanical and hydraulic problems CHERRY 3-400 
such as control system frequency response, hydraulic system and control or 

valve characteristics and high femperature fluids, packings, pumps and " 
related components, Must be capable of planning and conducting test Asst. Chief Flight Engineer, Int'l Airport 
programs, designing spegial test equipment, maintaining contact with 
vendors and design personnel. t Houston, Texas. OLIVE 4-2673 


ELECTRONICS ENGINEER Familiar with airborne electronic equip 
ment (communications, navigation LF.F., Radar and ts), 
preferably with 2 Yo 4 years aircraft experience. Should 

graduate Duties will include system investigations, establishing 


=< ee eee ben ASSISTANT PROJECT 


DYNAMICS ENGINEER Responsible position open for work in flutter INEER 
analysis gf supersonic aircraft. Good environment of qualified people 

and adequate equipment provide means for gaining valuable experience 
in the fleld of aeronautical enginering Mathematics or engineering 

degree required, Very good opportunity for advancement FUEL BOOSTER PUMPS 


STRUCTURES ENGINEERS Two openings exist for Structures Ene 
neers with thorough experience jn airframe stress analysis and structura 
design of major aifframe components. A warking knowledge of energs th nation’s outstanding acce 
methods and aircraft shop practice ¢ogether with demonstrated ability 
to direct a small group is also desired 


Contact your nearest employment office 








Here's a unique opportunity with one 


Location: Southern California 


" T nan we're looking 
SR. WEIGHTS ENGINEER A.F. or M.E. degree preferred. Two open rhe man s 

ings for weights engineers with 2 or more years experience at the senio Mechanical Engineering 
level, One with structural weights experience; the other requires thorough years experience in a 
knowledge with aircraft systems as they effect the weight probler 

sign. This experience 

or more years in the fie 

and transfer pumps. Other desir 


NOTE THESE REPUBLIC BENEFITS rience should include 
he ll enjoy a top salary Scale, and igportant persopal benefits: life, healt! n the design of aircr 
se accident insutance up to $20,000, company .paid, plus hospital-surgical 
wenefits for the whole s 9/2 of ¢ — “ollegiat vraduate 
saan iole taiffily; and 2/3 of the cost of collegiate and graduate This man’s primary 
NEW ALL-EXPENSE-PAID RELOCATION PLAN, for those Jiving out alysis and design of 
wee the New York City and Long Island atea, relieves you of afl financial pump, including supervision of testing and 
wries. The company pays interview expenses for qualified candidates , 
actual and reasonable costs of insured movjng of household and personal development. He will also be expected 
effects, and where necessary, free storage up to 30 days. Also $10 per diem confer with our suppliers and customers in 
up to 30 days, while getting settled. And of tourse you'll live and work on 
fabulous Long Island, playground of the east coast the course of evolving this new design 














principle 


Please address complete resume, outlining Please write immediately, giving f de 


details of your technical background, ti tails in your first letter, including salary 
Assistant Chief Engineer requirements and how soon you can be 
Administration available. All replies strictly confidential 


Mr. R. L. Bortner Our own staff knows of this ad 


SIE FP EIMPELMES AVIAFIO P-8169, AVIATION WEEK 


FARMINGDALE, LONG ISLAND, NEW YORK 1111 Wilshire Blvd., Los Angeles 17, Calif. 




















POSITIONS VACANT REPLIES (Box No.): Address to office nearest you POSITIONS WANTED 


— NEW YORK: 330 W. 42nd St. (36) 


Chief Engineer: Exceptional position open for CHICAGO: 520 N. Michigan Ave. (11 
graduate mechanical engineer, age 35-45, as SAN FRANCISCO: 68 Post St. (4) Executive Pilot, 38, experience Convair, 
head of an engineering department for com- LOS ANGELES: 1111 Wilshire Bivd. (17) DC-4,_ DC-6B, Connies. EX-KLM Captain. 
pany in compressed gas industry. Five to 9500 hrs. 10 yrs. airline, 5 years. U. S. Navy 
ten years experience required in product de- Univ. Grad., knowledge French, Spanish. 
sign and product engineering involving manu- POSITIONS VACANT PW-8061, Aviation Week. 

—— of pressure regulating equipment 
anc ow control apparatus. Previous experi- | Aireraft Parts and Stock room man wanted: 

ence in organizing and managing an engineer- | Must be capable of managing parts depart- atotion Galty. Fear yore guenem® pestiien 
ing department is preferred. This is a top | ment; buying supplies, etc. Please furnish 
position with a long established firm in the | references. Located in Western Montana. Sal- 
midwest manufacturing and distributing on a | ary open. P-8150, Aviation Week. 

national basis products used by hospitals 
and the aviation industry. Salary open. Will | Aireraft Maintenance Inspector, must have 4 

pay interview expenses. Please state educa- | A & E and experience in conversion of DC-3 | Aggressive, experienced pilot with adminis- 
tion, positions held, availability and salary | or Lockheed Lodestar. Willing to travel, | trative ability, desires position. Jet experi- 
desired. Replies confidential. Box P-7969, | based in New York area. P-8213, Aviation | enced; 3335 hrs. Conscientious worker. Age 
Aviation Week. Week. | 27; married. PW-8212, Aviation Week. 





includes: aircraft accident prevention, re- 
search and study of accident cause factors, 
aircraft accident investigation. Experienced 
pilot background. PW-8171, Aviation Week. 
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ENGINEER 


NORTH AMERICAN’S 
Electro-Mechanical 
(Controls) Dept. 


OFFERS 


@ Top salaries @ Maximum 
employee benefits @ Wider 
scope for your ability @ Chal- 
lenging design and develop- 
ment work with NAA‘s top 
engineers @ 

SPECIAL LONG-RANGE PROJ- 
ECT OPPORTUNITIES FOR 


Automatic Controls Engrs. 


Design of advanced transistor circuits 
and hydraulic valves as applied to 
computers and servo-mechanisms 
Varied interesting proje« ) 

well-rounded experienced applicants 


Special Machines Designers 


Aircraft experience not essentia 
design work on experimental sand 
wich production machines, 2 years er 
gineering training and 

and drafting experience required 


Relay Specialist 
Engineering Drawing Checkers 


NEW GROUP FORMATION 
OFFERS SPECIAL OPENINGS 


Senior Electro-Mechanical 
Engineers 


Top experience with prime iboeaed 
in experimental research 


Inertial Instrument 
Development Engineers 


Electro-Mechanical Engineers 


Research Engineers 

Inertial and Electronics Systems 
Electronics, Mechanical Engrs. 
Physicists, Mathematicians 


with experience in Fire or Flight Cor 


trol Systems or in servomechanisms 
kinemat lynamie ligital, tra: 
torized, analog computers and ey 
scopes. 


Instrumentation Engineers 


for Flight Control System 


Contact 
Box A-Cl 
Engineering Personnel 
Department 9120 
12214 Lakewood Blvd. 
Downey, California 


NORTH 
AMERICAN 
AVIATION 





| 
| 


icine 
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EMPLOYMENT OPPORTUNITIES 


/ 


in the following fields! 

@ MISSILE GUIDANCE 
SYSTEMS 

© JET and TURBO PROP 


THE ELECTRONICS DIVISION ENGINE CONTROLS 


OF ” NAVIGATIONAL 


GENERAL MOTORS COMPUTER SYSTEMS 


© AIRBORNE FIRE 
CONTROL 





© U.HLF. 
COMMUNICATIONS 


* © MICRO-WAVE 
Our current monthly turn- EQUIPMENT 


over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


us today. 





Write today for Employment Application: 
Mr. Louis R. Berks, Supervisor of Employment 


AC SPARK PLUG @ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN ~— 


- - 
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EMPLOYMENT OPPORTUNITIES 


ROCKET ENGINEERS 


This is the opportunity you have awaited! 





To participate in the most exciting and challenging 


rocket projects in engineering history. 
‘ Openings for: 


There are opportunities for top level design and 

executive engineers as well as those who are relatively EN G I Be E E $ ° 

new in the field. These projects are of major impor- MECHANICAL 
ELECTRICAL 

AERODYNAMICISTS 


Please submit resume to J. M. Hollyday DYNAMICISTS 
WEIGHTS 


MARTIN satis 


Baltimore 3, Maryland 


tance and size and provide tremendous opportunities 
for extension and growth. 


ENGINEERING PERSONNEL 
BELL AIRCRAFT CORP. 
FORT WORTH, TEXAS 














Business flying growth creates need e 
for Engineers at Cessna ae 


Demand for business airplanes plus Cessna INDICATOR 


a aanrennnns Ser comeiwecntincers CIRCUITS DESIGNER 


with General Ele ic in a job 
that off. rs small co mpan > 
dom with large company stabil- 
ity. 





Design and supervise construc- 

tion and test of engineerir 

labowatory models for airborne 
A search and track radar, Emph: 

: sis is on reliability, produc 
Cessna 620 ity, and capability to meet rig 
esemmeee: orous operating and er 

ee mental conditions. 


Work will include design 
sweep circuits, mechanical and 
electrical modulation circuits, 
circuits utilizing resolvers and 
servo controls for multi-anter 
na system displays. Some tr: avel 
and, technical discussions but 
each trip home will bring you 
back to a beautiful city in up- 
state New York. Salary up to 
Cessna 310 $12,000. 


For a brighter future join successful Cessna Please send reply to: 


Cessna offers competitive salaries; job stability; Mr. H. G. Francis 

flying clubs; and the convenience of living within ea eer 

15 minutes of work in a friendly city. MOST 4 '9 ey See 

IMPORTANT, Cessna offers individual recog- Yele Equipment Dept. 
CSSHM 


nition, and new opportunities in both civil and 
military aviation. At Cessna, you are an important B 
person. You will enjoy working here and you GENERAL ELECTRIC 
will be given every opportunity to grow. French Road, Utica, New York 
write, (€¢ssna Aircraft Company, Dept. AWP-24, Wichita, 

ansas. State experience and qualifications. 
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EMPLOYMENT OPPORTUNITIES 





There’s a future in 


CONTROLS BY HONEYWELL 


Tus is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis- Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 


Consider these selective openings: 


RESEARCH AND DEVELOPMENT: 

Graduate engineers are needed in these related fields and product lines: 
Autopilots Gyros Electronics Applied Mechanics 
Hydraulics Nuclear Controls Instrumentation Thermodynamics 
Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering 


Production Engineers 

Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 

And consider these advantages: 

Ideal suburban living in friendly, uncrowded Minneapolis, Please send résumé of your 


famous for cultural activities and recreational facilities background including salary requirements, to 


Generous employee benefits include broad company - paid : . ‘ 
insurance and pension plans, liberal tuition allowances 4. A. Hill— Engineering Placement Manager 
for advanced study. Minneapolis - Honeywell Regulator Company 


Travel and family moving expenses paid. 2753 4th Ave. South, Minneapolis 8, Minn. 











Nl ee ee il | 


SPECIFIC ENGINEERING 


OPENINGS 
AT 
CESSNA 


Aerodynamics Engineer 
Aerothermodynamicist 
Dynamics Engineer 

Weight Control Supervisor 
Structural Analysis Engineer 
Structural Design Engineer 
Mechanical Design Engineer 
Jr. Administrative Engineer 


AERONAUTICAL SALESMAN 


Expanding aircraft instrument manufac- 
turer requires enthusiastic salesman with 
record of accomplishments in Aeronaut- 
ical technical sales to contact estab- 
lished accounts. Can be airline pilot or 
military pilot or aeronautical engineer 
with soles ability. Factory and accounts 
located in East. Excellent salary. Send 
first letter with resume to 


ENGINEERS 


Ca pp anitle now uvailable with 


WORLD'S MOST EXPERIENCED AIRLINE Ap 


RW -8202, Aviation Week 
330 W. 42 St., New York 36, N. Y 





For Further Information 
Contact 
Technical Placement Supervisor 


CESSNA AIRCRAFT COMPANY 


Wichita, Kansas 





PAN AMERICAN 
WORLD AIRWAYS 


antic Div.) 


Don’t forget the 


BOX NUMBER 


When answering the classified advertise 
ments in this magazine don’t forget to put 
the box number on your envelope. It's our 
only means of identifying the advertise- 
ment you are answering. 


brid Viaza N Long Island City, N. ¥ 
e Ey 
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An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It’s an inexpensive, time saving method 
of selecting competent personne! for 
rae engineering job in the Aviation 
ield. 














Become a Flight Officer 
with United Air Lines 





New booklet tells you how 


United Air Lines—the nation’s 
fastest growing airline—offers un- 
usual career opportunities for 


Flight Officers. 


To qualify, you must have a com- 
mercial pilot’s license with 165 
hours or more (no multi-engine 
time required) ; be a U.S. citizen 
and a high school graduate be- 
tween the ages of 21 and 28; be- 
tween 5'7” and 6'4” in height; 
and able to pass a flight physical 
without waivers. Applicants with 
C.A.A. instrument rating or flight 
engineer examination written 
portion passed will be accepted 
through age 29; with both, 
through 30. Successful appli- 
cants attend United’s Flight 
Training Center at Denver and 
receive pay while training. 


Excellent pay... you get $465 a 
month on assignment to line, and 
from then on, your pay increases 
at regular intervals. 


United Air Lines offers security, 
too, as well as good pay and rapid 
advancement. You enjoy a broad 
insurance program, retirement 
income plan and many other 
generous benefits. 


To get a booklet giving you all 
the details about your career 
opportunities with United Air 
Lines, simply fill in the coupon 
and mail. Remember, even if you 
are not immediately available, 
United’s continuing growth will 
maintain the need for qualified 
men for years to come. Get the 
booklet and plan your 
future now! 


C. M. Urbach, Supt. of Placement 
UNITED AIR LINES 

Operating Base, Dept. Avia. 11 
Stapleton Airfied, Denver, Colorado 





| 

! 

| 

Please send me your booklet that tells 
me how | can become a Flight Officer 

with United Air Lines. | 

| 

I 

l 

| 
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Name 





Address. 





Zone___State 


aeesew anew araren anes aval 


City 





po-------) 





ASSISTANT | 
SERVICE MANAGER |. 


For Expansion Program 
at VICKERS INC. 


Prefer man with broad experience 
in aircraft hydraulic maintenance, 
production, design or develop- 
ment to supervise the aircraft 
products service section. Engi- 
neering degree or equivalent ex- 
perience preferred. An aggressive 
approach to field service prob- 
lems and the initiative to obtain 
solutions are requisites. Salary 
commensurate with responsibili- 
ties and performance. 


Forward resume with particulars 
of background to SECTION A: 


Salary Personnel Department 


VICKERS INCORPORATED 
1400 Oakman Boulevard 
Detroit 32, Michigan 





Unusual Opportunity 
for: 
MANAGER OF 
ENGINEERING 


East Coast aircraft equipment manu- 
facturer offers unusual opportunity for 
top caliber engineer to head growing 
engineering staff engaged in many 
long-range development programs. 
The man for this position should have 
heavy experience in aircraft fuel sys- 
tem design with some hydraulic ex- 
perience desirable. He should have 
administrative experience particularly 
in engineering scheduling and budget- 
ary control; tact and persona'ity to 
assist Sales Department in “high 
level” technical selling. This is one of 
top five positions in this aggressive. 
well-backed firm with a new plant em- 
ploying 400 and operating in one of 
the most rapidly expanding fields of 
aviation development. All normal ex- 
ecutive benefits provided plus moving 
expenses. Salary open. Address all 
inquiries (in strictest confidence) with 
resume to Suite 1403, 52 Vanderbilt 
Avenue, New York 17. 











I 


© ill i 


roduct Design 


ENGINEER . . . 


whose pay will be commensur- 
ate with experience and ability 
Able to reduce size, weight and 
cost of radar and missile sys- 
tems . . design for factory 
production utilizing space-sav- 
ing methods such as printed 
circuits, 

Responsibilities 


will include: 


. mechanical design 
technical direction of 
designers and draftsmen 

. liaison for installation 
requirements 

. test and evaluation of 
mechanical design 

Location is medium-sized up- 


state New York community 
with good housing and schools 


HUMAN UAA 


Send reply to: 





Mr. H. G. Francis 
Light Military Electronic 
Equipment Department 


2 
2 
"GENERAL @ ELectaic 








SEARCHLIGHT SECTION 
FOR SALE 


Executive Transport Aircraft. For complete 
market report of available multi-engine air- 
craft, including Beech, Convair, Curtis, Doug- 
las, Grumman and Lockheed manufacture, 
write or call William C. Wold Associates 
516 Fifth Avenue, New York 36, N. Y. Tele- 
phone Murray Hill 7-2050. 


For Sale—One used type SA1i Onsrud Double 
Arm Radial Routerdrill. Radial reach of each 
arm is 89”. This machine is in good operating 


condition.—Hussmann Refrigerator Co. Lim- 
ited, Brantford, Ontario, Canada. 
FOR LEASE 


Will lease te responsible party Large Irregular 
Airline; one aircraft presently operating. 
FL-8088, Aviation Week. 


Remmert -Werner 





.C.A. X-band 
Lambert Field St. Louis, Mo. 


TWO LOCKHEED 10A’s 


P&W R1340 Eng Excellent for charter. 
10-place. Low Price. Immediate Delivery. 


LEEWARD AERONAUTICAL 


P. 0. Box 210 P. G. Box 233 
Ft. Wayne, Ind. Miami, Florida 
Harrison 2145 Phone 65-6463 

















SALE or LEASE 


CESSNA 310 


Demonstrator—Immediate Delivery 
$11,000. off list, $54,000.—400 hours 
INTERNATIONAL AVIATION IND. INC. 

White Plains, N. Y. 
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SEARCHLIGHT SECTION 


Custom 18 


Conversion 
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Make your travels pleasant and refreshing, as you 
relax in a roomier, more convenient cockpit, or 
spread out luxuriously in comfortable, adjustable 
reclining chairs in the spacious new modern in- 
terior. Plenty of big windows for easy vision, and 
4, an ingeniously fitted snack bar for in flight meals 
a or tidbits. While conversion is in progress on your 
plane, you may also have, according to your own 
desires, complete overhaul for airframe, engines, 
tanks, surfaces, wings, electronics, radios, and 
other components. 


=} 


a ~ | 
@ i ts 
—9 
pe 
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ew. 

_ 


Write for an estimate today, and see what a little 
imagination and experience can do for your air 
travel comfort. 


CUSTOM D18S Immediately Available 





SupEeR-92 DC-3 


ready in November 





with your choice of engines 


Super-92 
Pratt & Whitney R1830-75, -94, R2000 
Wright R-1820-56, -72 





Bendix or Collins radio, new ship guarantee, 
complete 8000 hour overhaul, beautiful custom 
interior, big windows, 200 mph. 





Specialists in 


DC-3 Lodestar D18S 


Inspections Overhaul Radios Sales 
Maintenance Conversions Engines Parts 


wo  Kemmert-Werner __..., 
Toledo St. Louis 








































EXPRESS AIRPORT LAMBERT FIELD 
!! BELIEVE IT — OR NOT!!! 
A Trimotored Cargo-Northro . . 
A revolutionary and Sonetee tp ton eon with immediate Delivery Deal Directly 
Cub performance in and out of pastures and im- with Owner 
Bepensing on ead and ‘wind, aneot distance 380° We stock, overhaul and install! H ANG ARS 
+ lan ing ; d "5 Clim 7 . 
Soar oS" cis ree ahGS ‘tt, Soe esl WRIGHT = —=»-PRATT & WHITNEY | | U5 Novy type, 
25,000 ibs.; gross 36,000 ibs. with Wright 1820- 
89" 1200 H.F. engines. With 1820-S6A engines R1820 R1830 120° clear eas 
Rem th erate ar raptate sligers Sut SG" ast —202, —56, —72 —J8, —02, —™ by 200° dept 
pi id ionat snus pg Es ited arive- in ram for Doors 120°x28° 
| — gg — 4 R2000 R1340 R985 
ay ay gy OE All Steel Constructed. Excellent 
Skis, Landing gear fixed for low maintenance and our most popular DC3 engine : ' 
Engine change 45 min. max. Designed for mini- monetary saving and good delivery 
mum J {maintenance & operating cost and rugged R1830 - SUPER - 92 if you ore considering the construc- 
Siarname’ TIME SINCE NEW AVERAGE 35 HOURS tion of a hangar of this size. 
SII ENGINE WO 
Frank Ambrose Aviation Co., Inc. RKS P Ph om say amengerd 
©. Box 181 - In ional Airport Bran " nden rp » M4, 
5383 N.W. SOth Strect “seas cage. JE 1- 7225 Lambert Field Inc. St. Lowis, Mo. Hunter 6-7690 “a 
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SEARCHLIGHT SECTION 


OPPORTUNITY 
to BUY 


R-3350-23A 


NAVY ENGINES 


haul 
lero outs Since Mai 0 


“ei ss — 





In wood boxes—Govt packed and preserved. Box 
dimensions 5'2'x5'2'x5'2’. Gross Wt. Approx. 
4,000 Ibs. 


Four cycle, air cooled, two row radial, eighteen 
cylinder, supercharged Wright engine equiped with 
reduction gears, two speed supercharger, two gener- 


ators and accessory drives. 


QUANTITY LIMITED 
Write—Wire 


J. C. BE 








$9950 


F.0.B. Los Angeles, Calif. 


4 or More: 
7%% DISCOUNT 


RKWIT & CO. 


551 Fifth Ave., New York 17, NY Phone: MU 2-2214 


Telephone 





Cable: 


BERKWITCO. 


~woweerrrrrrrrrrrrrrererererrerererererererererermerermermeremeeeeee 
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MUNICIPAL AIRPORT 


“Take a Heading for Reading” 


FOR THE BEST 
MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 


READING AVIATION SERVICE, INC. 
Phone 3-5255 


READING, PENNSYLVANIA 




















MANUFACTURERS’ DAYTON SERVICE 


136 W. Second St. Telephone 
Dayton 2, Ohio HEmliock 7534 


Contacting Wright Field daily. 





Conferences Scheduled Expediting 
AN Specifications Reservations 
Furnished Reports 
Analysis of Bid Requests Secretarial 
Consultation Service 


Confidential Service—Experienced Personnel 
Rates Upon Request 


“YOUR DAYTON OFFICE” 














Inc. of Inc. of 


ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 








IMMEDIATE CASH SALE 


DC-4 “B” 


Lambert Field 
St. Lovis, Mo. 


NAVCO INC, PErshing 1-1710 


has Collins 


17L4—17M—51R—51V—51X—517Z 


Communications—Navigation 





AIRCRAFT UPHOLSTERING 


Single Seate to 
A Complete Complete Interiors 
Service Over 50 years of experience 
26 GLENN ROA 
BAUCH RUTHERFORD. Ou. J. 
Ad ray to Teterboro Airport 
GENEVA 8-8900 





Zero Time Airframe and 





Engines (7M2), Cargo con- 
figuration 


Price: $600,000. 


or 


WANTED 
Twin Beechcraft Model D-I8 or C-18, 
hydromatic equipped preferred. 
And 170 & 180 Cessna. 


BUCK PHILLIPS 
6645 Westchester Houston, Texas 








will consider long term lease 
with responsible party. 





SPARKPLUGS WANTED 


Surplus or used aircraft sparkplugs wanted. peenest 
prices paid for R.B. i9R, 48582, 5% 5/ /3, 5/4, 5/5, 








SUPER WIDGEONS 


by McKinnon-Hickman 


We have a limited number of new G-44A's manu- 
factured in France under license to Grumman. New 


23R, 27-R, 2 21282, 31282; R.P. . ; LE 44 Se 
WS-0906, Aviation Week oi R2-14-R; Rezi4: BLN. 8/3: 80082, 61382 638", 
Soe  S.. ee Pere MM. RADIO & ELECTRONICS SURPLUS 
13933-9 Brush St. Detroit 3, Mich 
NEW G-44A AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190‘s, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 








Lambert Field 

St. Louls, Mo. 
INC. PErshing 1-1710 
a 8 EE _— 


NAVCO 


Has a Se es". oD Su 


Alrtra _ dios 
A.RB.C. Bendix Collins Wilcox 


zines te 
Spars 
Paw Continental Wright “Goodrich Goodyear 














OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 

GOV'T. APPROVED REPAIR STATION 


RP AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 





a 

















PROFESSIONAL SERVICE 





270 h.p. ey engines and 3-bladed Hartzell 
propellers will be installed. 





geeeter and exterior finished to customer specifica- 
ions. 


Gas capacity 154 gallons. 


Complete conversion or conversion kits 
available for Ranger-powered Widgeons. 


WELSCH AVIATION COMPANY 


60 East < Street, Suite 729 
New York 17, N. Y. Murray Hill 7-5884 











We Buy DC-3 and C-47 


components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 


We are not brokers 
REMMERT-WERNER, INC. 
Lambert Field St. Louls, Mo. 











WALSH ENGINEERING COMPANY 
Design and Prototypes 
of Electronic Apparatus 
In which Transformers and Magnetic Com- 
ponents are especially important factors in 
Performance, Size, Weight and/or Cost 


4 Hart Pl 
Elisabeth: Ned Elizabeth 2-7600 
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TRUE- 


TRACE 


HYDRAULIC 
TRACER 
CONTROLS 


Ss 


Application 
Engineering 
installation 


“True _|pace 


Tomorrow's Tooling 
Techniques TODAY! 


Specify machine tool application 
when requesting informative 
literature. 


TRUE TRACE SALES CORP. 
EL MONTE 4 CALIF. 


Call Collect —CUmberiand 3-4761 


-Now!... the NEW 
- DIAGONAL 
| GRIP-HEA 


ROBINSON 
WIRE TWISTER 
Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow, hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . Saves as much as 


$140 per engine assembled. 
3-TOOLS-IN-1 . . . pliers- 


cutters -twisters, Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


hd for assembly line 
12 safety-wiring, 15 oz $21.50 
"for bench work, sub- 
9 assemblies, 12 oz. $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


-” RALPH C. ROBINSON CO. 


Box 494W No. Sacramento 15, Calif. 
THIS AD APPEARS EVERY WEEK 
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EDITORIAL 





Civil Aeronautics Board’s Free Riders 


Ross Rizley has done much in his eight months as 
chairman to restore the prestige and vigor of the Civil 
Aeronautics Board. He has particularly stressed its 
quasi-judicial status and the necessity for maintaining 
scrupulously ethical relations between the Board, its 
staff and the airlines they are charged with regulating. 

Thus, it is surprising to see Rizley sponsor and promote 
CAB approval for a policy of free airline rides for Board 
staff members that is certain to raise grave ethical and 
legal questions and cannot help but undermine much 
of the good work done recently to bolster the Board’s 
ethical standards and _ prestige. 

Chairman Rizley and the Board majority who voted 
for the free ride policy believe it is a good thing for staff 
members to get out around the airlines and obtain first 
hand operational experience. We agree that this is a 
good idea. To do their regulatory job well, CAB staft 
members need a broader view of airline operations and 
problems than can be obtained from behind a Wash- 
ington desk. 

However, this travel necessary to performance of 
their duties should be done at government expense and 
not as a free ride provided by the airlines subject to 
the CAB regulations. Many other departments of the 
government such as the Civil Aeronautics Administra- 
tion, National Advisory Committee for Aeronautics, 
State Department, USAF, Navy and Army all use com- 
mercial air transportation to move their personnel. But 
they pay their way out of legally appropriated travel 
funds and do not ask the airlines for free rides. Only 
the Post Office Department, which places federal mail 


on the airlines, requests the privilege of free transport 
for postal inspectors on official duty. 

Chairman Rizley and the other Board members who 
voted for free airline rides certainly must be aware of the 
stench of corruption that arose from the free ride pol- 
icy of U.S. railroads in the 19th Century. With this in 
mind, Congress wrote specific provisions against free 
airline transportation into the Civil Aeronautics Act of 
1938 from which the Board derives its authority. 

Some point has been made by the Board that the 
free airline rides by staff members will be on a “space 
available” basis and will not deprive revenue passengers 
of a seat. If this is true, we wonder if the taxpayers will 
appreciate paying CAB staff members an extra $12 per 
diem while they wait at some airline whistle stop for 
available space. 

If the Board believes it is a good policy for its staff 
members to visit operating airlines, and we agree that 
it is, they should add funds for this purpose to the 
CAB annual budget request instead of accomplishing 
this legitimate objective by establishing a free ride policy 
that violates the public ethical standards outlined by 
President Eisenhower in his historic comments on the 
Harold Talbott case. 

We agree with the dissent of Board Member Chan 
Gurney who wrote: 

“IT cannot agree to the granting of this exemption. 
Not only do I have serious doubts as to its legality but 
feel strongly that in any case it is unwise Board policy 
to permit carriers under our jurisdiction to provide free 
transportation for Board personnel.” 





Collision Clinic 


“We almost tangled airscoop holes with a DC-7 over 


New York City the other day. He drove by head-on, 
right at our altitude, 150 ft. off our wing tip on instru- 
ments! We were making our ILS approach at the base 
of a thunderstorm when we saw him flash by for about 
one-tenth of a second. A check with the tower revealed 
that he had departed VFR two minutes before we saw 
him. ‘The weather was perfectly ‘legal’ for a VFR 
departure, but as most of us have at one time or another 
he got caught fresh out of VFR sky. So there he was 
climbing his transcontinental nonstop DC-7 up on the 
ILS on instruments as we were weaving our way down 
on the gauges.” 

This description of a recent near miss between passen- 
ger laded Me? was written by United Air Lines 
Co-Pilot H. F. Hill, Jr. in the Air Line Pilots Assn. 
house organ. 

Shortly after Co-Pilot Hill’s experience we heard 
about another encounter of a DC-6 captain who was 
breaking out of an overcast at night over the outer 
ILS marker at LaGuardia Field. Just after the DC4 
broke out of the cloud bank another four-engine trans- 
port whizzed by in a head-on pass about 50 ft. higher. 
This pass was too brief to identify the other transport. 
The DC pilot then saw a foreign flag line Constella- 
tion banking toward him off his left wing at the same 
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altitude. During these two encounters on final approach, 
he had no warning from either the radar traffic control 
center or the GCA operators of any traffic in his vicinity. 
These two incidents indicate the essence of the mid- 
air collision problem that has now reached proportions 
of grave concern to both military and civil aviation. 
Although there is a problem in instrument flight con- 
ditions as evidenced by the collision between a TWA 
4-0-4 and a corporation DC-3 in the clouds at Cincin- 
nati, the most alarming frequency of near-misses is 
encountered by traffic moving in rapidly changing 
weather of mixed IFR-VFR conditions or in extremely 
poor visibility of what are legally VFR flight conditions. 
Thus, it is encouraging to see the Civil Aeronautics 
Administration organizing an anti-collision symposium 
at its Technical Development Center at Indianapolis next 
Tuesday, Wednesday and Thursday aimed at bringing 
together all of the experts working to alleviate the prob 
lem. With men of such caliber as M. G. “Dan” Beard, 
assistant vice-president of American Airlines, “Mel” 
Gough, chief of NACA’s Langley Laboratory flight test 
operations, and Don Stuart, director of CAA’s Indian- 
apolis installation, conducting the symposium, it should 
attract a significant civil-military audience. We earn- 
estly hope it will result in an accelerated assault on this 
harrowing phase of the air trafhe control problem by 

all of the aviation interests concerned. 
—Robert Hotz 
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CERAMETALLIC 


BRAKE LINING | 


Performance Proven 


on the world’s 
fastest and heaviest airplanes 








Three years ago Bendix developed Cerametallic brake 
lining—an entirely new and fundamentally different kind 
of friction material for airplane brakes. combining ceramic 


and metallic ingredients. 


Today Cerametallic brake lining has proven itself under the 
toughest possible braking conditions on such airplanes as 
the F 100, the B 52. the K.C.-135 and many others, includ- 
ing scheduled airliners. 


Bendix Cerametallic brake lining contains no resin or 
other organic material. The result is amazing resistance 
to extreme heat without loss of friction, grabbing or 
rapid wear 

Resutt — Cerametallic lining lasts five times longer — 


Gives fifty per cent more usable brake capacity — Cuts 
delining and relining time in half. 


IMPORTANT ADVANTAGES 


Increased brake capacity . .. no fading ... no grabbing . . 


maintains original friction throughout lining life . . . better 
heat conductivity and better ventilation . . . less dust, 
better seavenging . . . no run-in period needed . . . wears 
five times longer . . . fewer brake adjustments . . . less wear 
on mating dises .. . easier, faster de-lining and relining. 


a 


LEADER IN LANDING GEAR 


Bendix 
A Alle FUEL METERING Products 
Division 









BENDIX © civic. *° SOUTH BEND morns 


AVIATION CORPORATION 
Export Sales ond Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 





E B POWE ue 
NIVERS 
313. N1 

ANN ARBO 


This 
a sth 


Production of RB-66 is con- 
centrated in 4,003-foot-long 
main assembly building at 
the Tulsa, Oklahoma Division 
of Douglas Aircraft Com- 
pony, Inc. This building is one 
of the nation's largest “black- 
out” structures. 





\ HELPFUL MATERIALS 


and 


Reynolds technical handbooks 
16mm. movies can contribute im 
measurably to your training pro 
gram and reference files. Write for 
a complete index and details about 
this material, much of it available 
without cost. 


DOUGLAS RB-66...Bright new 
“Roving Eye” for U.S. Air Force 


In production above is the 
Douglas RB-66 . . . speedy re- 
connaissance version of the B-66 
bomber. This versatile swept- 
wing, twin-jet plane is designed 
to flash by at tree-top levels or 
zoom miles above the earth at 
speeds better than 650 miles per 
hour. Two Allison J-71 engines 
power the speedy RB-66. 
Whenever aviation advances, 
Reynolds Aluminum advances 
with it. Every step in Reynolds 
production is geared to the 


See Reynolds New Program ‘‘Frontier’’'—Sundays on NBC-TV 


ALUMINUM 


REYNOLDS 


DESIGN 





MODERN 


HAS 


ALUMINUM I 


requirements of all constantly 
progressing industries 

Reynolds goes beyond meet- 
ing rigid material specifications. 
And Reynolds technical services 
make a continuing contribution 
to customers’ design and engi- 
neering staffs— make Reynolds 
a part of many industries rather 
than just a supplier. 

For details on how Reynolds 
can serve you, write Reynolds 
Metals Company, P.O. Box 1800- 
TJ, Louisville 1, Kentucky. 





